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[wherein R 1 and R 2 are each independently H or CVC^alkyl, or R 1 and R 2 together form C r C3-alkylene, X is O, S or 
CH 2 , W is CH or N, and Q is a substituted aryl group or substituted heteroaryl group] and their pharmaceutically accept- 
able salts, having platelet-derived growth factor receptor autophosphorylation inhibitory activity, to pharmaceutical com- 
positions containing these compounds, and to methods for the treatment of diseases associated with abnormal cell 
growth such as tumors. 
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Description 

FIELD OF THE INVENTION 

s Hie present invention relates to novel quinoline derivatives and qirinazoline derivatives having an inhibitory action 

against abnormal cell growth and to their pharmaceutical^ acceptable salts. More specifically, the present invention 
relates to novel quinoline derivatives and quinazoline derivatives having an inhibitory action against autophosphoryla- 
ton of the platelet-derived growth factor receptor and to their pharmaceutical acceptable salts. 

w BACKGROUND OF THE INVENTION 

Growth factors such as insulin, the epidermal growth factor and the platelet-derived growth factor (hereinafter 
referred to as PDGF) have an important role in cell growth. In particular, PDGF is known to be a powerful cell growth 
factor related to the control of cell growth and division (Cell 46, 155 (1986)). However, in diseases or pathophysiological 

15 situations such as leukemia, cancers, psoriasis, glomerular nephritis, organofforosis, atherosclerosis, restenosis after 
percutaneous coronary angioplasty or bypass surgery and rheumatoid arthritis, abnormal production of PDGF or PDGF 
receptor occurs at the pathophysiological sites, and abnormal cell growth is observed at the pathophysiological sites in 
such diseases. Namely, this is an excess of cell growth signals associated with overproduction of the PDGF or PDGF 
receptors. Thus, it is necessary to suppress cell growth signal transduction to improve these pathophysiological srtua- 

20 tions. 

In one trial, it was reported that abnormal cell growth in pathophysiological situations was suppressed by adminis- 
tration of an anti-PDGF antibody (J. Exp. Med. 1 75, 1413 (1992)); however, there are problems such as in vivo stability 
and methods of administration as a therapeutic agent because the anti-PDGF antibody is a protein molecule. 

On the other hand, in cells, PDGF is known to bind to the PDGF receptor to activate tyrosine kinase present in this 
25 receptor. This receptor tyrosine kinase relates to intracellular signal transduction via autophosphorylation of the recep- 
tor itself and plays an important role in cell growth. In pathophysiological situations, this intracellular signal transduction 
is considered to be excessive. Therefore, inhibition of PDGF receptor autophosphorylation can be considered as 
another possible strategy to suppress cell growth signal transduction. 

Examples of suppressing cell growth using the PDGF receptor autophosphorylation inhibitors, which are low 
30 molecular weight compounds, are described in the literature (Cancer Research 54. 6106 (1994); Proc. Natl. Acad. Sd. 
USA. 92, 2558 (1995)). Therefore, PDGF receptor autophosphorylation inhibitors could be useful in many diseases 
such as leukemia, cancers, psoriasis, glomerular nephritis, organof ibrosis, atherosclerosis, restenosis after percutane- 
ous coronary angioplasty or bypass surgery and rheumatoid arthritis. 

Examples of previously known PDGF receptor autophosphorylation inhibitors include 3-arylquinolines (J. Med. 
35 Chem. 3L 2627 (1994); J. Med. Chem. 3L 2129 (1994) and Publication of Japanese Patent Laid-open No. 947507643), 
3-arylquinoxalines (Cancer Research §4, 6106 (1994)), and 4-pyridyl-2^yipyrimidines (Proc. Natl. Acad. Sci. USA. 92. 
2558 (1995)). 

However, as far as the present inventors know, compounds which have a structure in which an aryl group or heter- 
oaryl group is bonded to position 4 of the quinoline backbone or quinazoline backbone via one oxygen atom, sulfur atom 
40 or carbon atom and which have a PDGF receptor autophosphorylation inhibitory activity are not known. 

Furthermore, as to previously known quinoline derivatives, {4-[(7-chloro-4-quinoliny1)oxylphenyl}(44luorophe- 
nyQmethanone is described in Publication of Examined Japanese Patent Application No. 89/246263. This known com- 
pound is used as a fungicide, and there are no reports as to its PDGF receptor autophosphorylation inhibitory activity. 
Furthermore, 4-arylquinoline derivatives are described in J. Med. Chem. 14, 1060 (1971), Acta Chim. Hung 112. 
45 241 (1983), Publication of Examined Japanese Patent Application No 88/51375. German Patent No. 3101544, Publi- 
cation of Examined Japanese Patent Application No. 89/246263. and US Patent No 3936461. These known com- 
pounds are each reported as an antihypertensive agent or intermediate for its production, agent to prevent harmful 
organisms (preservative), plant growth control agent, fungicide or anti-angina agent respectively, and there are no 
reports as to their PDGF receptor autophosphorylation inhbrtory activity. 
so Consequently, the development of novel compounds having the PDGF receptor autophosphorylation inhibitory 
activity would be of great industrial benefit 

A major objective of the present invention is to provide novel compounds having the PDGF receptor autophospho- 
rylation inhibitory activity. 

ss DISCLOSURE OF THE INVENTION 

As a result of intensive stud es to attain the abovementioned objective, the present inventors found that compounds 
having a structure in which an aryl group or heteroaryl group is bound to position 4 of the quinoline backbone or quina- 
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zoline backbone via one oxygen atom, sulfur atom or carbon atom best serve the objective, and thus came to complete 
the present invention based on this finding. 

Namely, the present invention is to provide quindine derivatives and quinazoline derivatives represented by the fol- 
lowing formula (I), and pharmaceutical^ acceptable salts thereof: 

5 



10 



15 




( I ) 



{wherein and R 2 are each independently H, C r C 5 -alkyl, or R t and R 2 together form C r C3-alkylene, and W is CH 
20 or N, 

1. when Wis CH, 

(a) X is O or S. and Q is a phenyl group represented by formula (II): 

25 



30 




[wherein m is 1 , 2 or 3, R 3 is each independently CN, OH, halogen, C r C 5 -alkyl, C 1 -C 4 -alkoxy or C2-C 4 -acyQ. 
35 a group represented by formula (III): 



40 




[wherein mis as defined as described above, R 3 ' is each independently OH, C 1 -C 5 -alkyl, C r C 4 -alkoxy, and Y 
and Z are both or each independently N or CH], 
or a group represented by formula (IV): 




[wherein m and R3 are as defined as described above, and R4 is H, C 1 -Chalky! or C^^-acyl], and 
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(b) X is O, S or O-fe. and Q is a group represented by formula (V): 



5 



w 




[wherein j and k are each independently 0 or 1, R 5 is each independently H or C r C 4 -aIky*, A is Oj-Cs-alkyi, 
Ci-C 5 -alkenyl, cyclic (C3-C 10 ) alkyl, C^^alkoxycarbonyl. phenyl, naphthyl, furyl, thienyl, benzoyl, substituted 

75 benzoyl, C2-C 4 -acyl, or 5- or 6-membered monocyclic or 9- or 10-membered bicyclic heteroaryl group having 

1 or 2 nitrogen atoms and optionally having another hetero atom selected from the group consisting of nitro- 
gen, oxygen and sulfur atoms, these alkyl group, aryl group and heteroaryl group represented by A may have 
1 to 5 substituting groups selected from the group consisting of CN. N0 2 , OH, NH 2 , halogen, C^Cs-alkyl, 
cyclic (C3-C 10 ) alkyl, C-, -C 4 -alkoxy, C 1 -C 4 -aIkDxycarbonyl, C-j-Cs-acyl, C r C 5 -acyloxy, C 1 -C 3 -aJkylenedioxy, 

20 C 1 -C 4 ^alkylamino, di-(C 1 -C4^alky0amino, C0 2 H, CONH 2 , N-(C 1 -C 4 -alkyOamido, N,N-di-(C 1 -C 4 -alkyl)amido, 

C2-C 4 -alkylamido, trifluoromethyl, Ci-C 4 -alkytthio t phenyl, substituted phenyl, phenoxy, substituted phenoxy, 
phenylthio. substituted phenylthio. phenyl^ -C 4 -alky1). substituted phenyl^ -C 4 -alkyl). pyridyl. pyrazinyl, pyri- 
micfinyl. pyridazinyl, pyrrofidinyl, piperidinyl. piperazinyl. homopyperazinyl, morpholinyl. quinolyi. quinazolinyl, 
benzoyl, substituted benzoyl and C2-C 4 -acyi, and B is O, S, NH, NCN, NR$ or NOR 6 (wherein Re is C r C 5 - 

25 alkyl), 

2. when W is N, X is O. S or Ofe. and Q is represented by formula (V): 



30 



35 




[wherein j, k, R5. A and B are defined as described as above]}. 

40 

BEST MODE FOR CARRYING OUT THE INVENTION 

1 . Compounds of the present invention 

45 Compounds of the present invention are represented by the abovementioned formula (I), wherein R-, , R2, W, X, Q, 
R3, R3. R5. Re. Y » Z. A, B, m, j and k are defined as described above. 

Examples of specific substituents applicable in the present specification are as follows: 

Halogen: chloro, bromo, f tuoro, iodo; 
so C^s-alkyl: methyl, ethyl, ethyl, propyl, isopropyl, butyl, isobutyl, s-butyl, t-butyl, pentyt. isopentyi, neopentyl, t- 
pentyl; 

cyclic (C3-C 10 ) alkyl: cydopropyl, cyclobutyl. cyclopentyl, cyclohexyl, cycloheptyl, cyclooctyt. adamantyl; 
C 1 -C 4 -aIkoxycarbonyl: methoxycamonyl , ethoxycarbonyl, propoxycarbonyl, isopropoxycarbonyl, butoxycarbonyl, 
isobutoxycarbonyl. s-butoxycarbonyl, t-butoxycarbonyl; 
55 C 1 -C 3 -alkyl«iedioxy: m ethyl enedioxy, ethyfenedioxy. propylenedioxy; 

C 1 -C 4 -alkoxy: methoxy, ethaxy, propoxy, isopropoxy, butoxy. isobutaxy, s-butoxy, t-butaxy; 
C2~C 4 -acyl: acetyl, propbnyl, butylyl; 

C 1 -C 4 -alkylamino: methyl amino, ethyl amino, propylamine, isopropyl amino, butytamino, isobutylamino, s- 
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butylamino, t-butylamino; 

dKCj-C^alkyl) amino: cfimethylamino, diethylamino, dipropylamino, dibutylamino; 
C2-C 4 -alkylamido: acetamido. propionamido, butylamido; 

C r C 4 -alkylthio: methylthio, ethyKhio. propytthio, isopropylthio, butylthio, isobutylthio, s-toutytthio, t-butylthio; 
substrtuted phenyl: a phenyl group substituted by 1 to 3 groups selected from the group consisting of CN, N0 2 , OH, 
NH 2 , halogen, C r C 4 -alkyI, cyclic (C3-C 10 )alkyl, C 1 -C 4 -alkoxy f C^-alkoxycaibonyl, C r C3-alkylenediQxy, C r C 4 - 
alkylamino, di-(C r C 4 -alkyl)amino. C^Oi-alkylamido, trifluoromethyl, Cj-Oralkytthio. phenyl, phenoxy, phenylthio. 
phenyl(C r C 4 -alkyO, benzoyl and C2-C 4 -acyl; 

substituted phenoxy: a phenoxy group substituted by 1 to 3 groups selected from the group consisting of CN, N0 2 , 
OH. NH 2 . halogen. C r C 4 -alkyl, cyclic (C3-C 10 )alkyl. C r C 4 -alkoxy, C r C 4 -alkoxycartx)nyl, C r C3-alkylenedioxy. C r 
C 4 -alkylamino. di-(C r C 4 -alkyl)aniino, <VC 4 -alkylamido. trifluoromethyl. C r C 4 nalkylthio, phenyl, phenoxy, phe- 
nylthio. phenyl(C r C 4 -alkyO, benzoyl and C2-C 4 -acyl; 

substituted phenylthio: a phenylthio groiqp substituted by 1 to 3 groups selected from the group consisting of CN, 
N0 2 . OH, NH 2 . halogens, C r C 4 -alkyl, cyclic (C3-C 10 )alkyl, C r C 4 -alkoxy, C r C 4 -alkoxycarbonyl. C r C3-alkylenedi- 
oxy, C r C 4 -alkylamino, di-(C r C 4 -alkyl)amino, C2-C 4 -alkyiamido, trifluoromethyl, C r C 4 -alkylthio, phenyl, phenoxy, 
phenylthio, phenyl^ -C 4 -alkyl). benzoyl and C^-^-acyl; 

substrtuted benzoyl: a benzoyl group substituted by 1 to 3 groups selected from the group consisting of CN. N0 2 . 
OH. Nhfe, halogens, C r C 4 -alkyl. cyclic (CVC^alkyl. Ci-^-alkoxy, CrC 4 -alkQxycarbonyl, C r C3-alkylenedioxy, 
C r C 4 -alkylamino, di^CvC^lkyOamino, C2-C 4 -alkylamido, trifluoromethyl. CvC^alkylthio, phenyl, phenoxy, phe- 
nylthio. phenyKC-r^-alkyl), benzoyl and Cg-C^acyl. 

The compounds represented by formula (I) may be acid addition salts and base addition salts thereof. The com- 
pounds of the present invention include these addition salts. Further, the compounds of the present invention, including 
these addition salts, include hydrates thereof. 

Examples of the acid addition salts include salts with inorganic acids such as hydrochloric acid, sulfuric acid, phos- 
phoric acid, hydrobromic acid and nitric acid, and salts with organic acid such as maleic acid, fumaric acid, malic acid, 
oxalic acid, tartaric acid, succinic acid, citric acid, acetic acid, lactic acid, methanesulfonic acid and p-toluenesuHonic 
acid. 

Further, examples of the base addition salts include salts with alkaline metal compounds (e.g., sodium hydroxide 
and potassium hydroxide), salts with alkaline earth metal compounds (e.g., calcium hydroxide and magnesium hydrox- 
ide), ammonium salts and salts with organic bases (e g., triethylamine. ethanolamine). 

Further, when these addition salts are used as drugs, the acids and bases naturally have to be pharmaceutical^ 
acceptable. 

Representative examples of the compounds of formula (I) of the present invention are shown in Table 1 . They are 
preferred embodiments of compound groups. 
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II. Methods m producing compounds of the present invention 

Compounds of the present invention can be synthesized, for example, according to the methods described below. 
However, it should be understood that methods of producing compounds of the present invention are not limited to 

theS ^oS?ail of the compounds of the present invention are novel compounds which are net described* ^eliteiB- 
ture they can be produced using known chemical techniques. Further, the raw materials used for the production may 
be commercially available or synthesized by customary methods, if necessary. For example, 4-chloroquinol.ne deriva- 
tives gap be synthesized by various known methods. For example, the method described in Org. Synth. Col. Vol. 3. Z7Z 
(1955) and Acta Chim. Hung. 112, 241 (1983) can be used. Many quinoline derivatives used in Examples hereinafter 
can be produced according to the following reaction scheme: 



15 
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30 

Heating *\0^?^\ Chlorination 
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R,0 

35 H 

4-Chloroquinazoline derivatives can also be synthesized by various known methods. For example, the methods 
described in Dai Yuki Kagaku (Comprehensive Organic Chemistry), Vol. 17, 150, edited by Kotake, Asakura Shoten 
40 (1967) can be used. Many quinazoline material compounds used in Examples hereinafter can be produced according 
to the following reaction scheme: 



45 RiCX^wCOOH H 2 N H ^°y^Y^t, 

R,0-^^NH, Heating R,Q-^^N^ 



so 



CI 



Chlorination 



b 2 o" 



General methods of producing compounds of the present invention will be explained as follows: 
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1 . Compounds of formula ( 0 wherein Q is represented bv formula (\\Y formula nil) or formula (\V) 

a. Synthesis of a compound wherein X is O: 

s A compound of formula (0 wherein X is O is produced by condensation of an aryl compound or heteroaryl com- 

pound having a hydroxyl group with a 4-chloroquinoline derivative 

b. Synthesis of compounds wherein X is S: 

10 A compound of formula (I) wherein X is S is produced in the same manner as described for a compound wherein 
X is O. by condensation of an aryl compound or heteroaryl compound having a thiol group with a 4-chtoroquinofine 
derivative. 

& Compounds Of formula f I) wherein Q is represented bv form u la (V) wherein both i and k are <"> 

15 

a. Synthesis of a compound wherein X is O: 

A Friedel-Crafts acylation reaction is carried out with phenol with a protected hydroxyl group by an appropriate pro- 
tecting group in the presence of a Lewis acid (e.g., rare earth trifluoromethanesurfonate, in particular, scandium (III) tri- 

20 fluoromethanesuKonate or ytterbium (III) trifluoromethanesurfonate) described in literatures (e.g., J. Chem. Soc., Chem. 
Commun.. 1157 (1993); Synlett. 1157 (1994)) to obtain an acylated compound. Next, the protecting group of the 
hydroxyl group of the acylated compound is removed, and the resultant compound is reacted with a 4-chbroquinofine 
derivative or 4-chloroquinazoline derivative at a temperature between 80 and 200 °C. preferably between 130 and 180 
°C in no solvent or in the presence of an appropriate polar solvent for 1 minute to 5 hours, preferably for 10 minutes to 

25 1 hour to obtain the target compound. 



30 



35 



40 




[In the formulas. A, R t , Rg and W are defined as described above, E is a leaving group (e.g. , halogen, methanesul- 
fonate, p-toluenesulfonate or trifluoromethanesuHbnate, preferably chlorine), and PT is a protecting group (e.g.. methyl 
r methoxymethyl)]. 

b. Synthesis of a compound wherein X is S: 

For example, an acyfthiophenol derivative can be synthesized by the following method described in the literature 
(Org. Syn. 5L 139 (1971)). Namely, an acytphenol derivative which can be synthesized as described in a. above is 
reacted with N.NKfimethyimiocarbamoylchloride to synthesize an O-aiyl-N.N-dimethytthiocarbamate derivative. This 
derivative is heated (for example, at 200-300 °C) so that an S-aryt-N.N^dimethytthiocarbamate derivative with rear- 
ranged oxygen and sulfur is formed in situ, which is then treated under alkaline conditions to yield the correspond ng 
acyfthiophenol derivative. Next, in the same manner as descrtoed for producing a compound wherein X is O. or in a 
polar solvent (e.g., N.N^iimethylformamide), the acyfthiophenol derivative is reacted with a 4-chloroquinoline derivative 
or 4-chloroquinazoline derivative with sodium hydroxide at a temperature between 80 and 150 °C to obtain the target 
compound. 
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[In the formulas, A, R 1 , R 2 , W and E are defined as described above], 
c. Synthesis of a compound wherein X is CH 2 : 

20 

A compound represented by formula (I) wherein X is CH 2 can be synthesized using the method described by R. 
Cutler et al. (J. Am. Chem. Soc. ZL 3375 (1949)). In the present method, a 4-chloroquinoline derivative or 4-chloro- 
quinazoline derivative is added to 4-bromophenylacetonitrile sodium salt in an appropriate organic solvent (e.g., tolu- 
ene), then refluxed, and the Diaryl-substrtuted acetonrtrile so obtained is isolated and purified. The purified product is 

25 dissolved in an acidic solvent (e.g. . aqueous sulfuric acid)and refluxed for 1 -20 hours to obtain a 4-(4-bromobenzyl)qui- 
noline derivative or said quinazoline derivative. Next, using the method of J. K. Stille et al. (J. Org. Chem. 4& 4634 
(1983)). the 4-(4-bromobenzy0quinoline derivative or said quinazoline derivative is reacted with alkyllithium in an appro- 
priate solvent (e g., tetrahydrofuran) to form an organic lithium compound in situ. Trialkyltin chloride is then added to 
yield an organic tin compound, and the resulting compound and an acid chloride are refluxed with heat in an appropri- 

30 ate organic solvent (e.g., chloroform) in the presence of a catalytic amount of a palladium complex (e.g., bis(triphenyl- 
phosphine)palladium(ll) chloride) to produce the target compound. 



35 



40 



45 




[In the formulas, A, R 1f R 2 . W and E are defined as described above, and R" is methyl or butyl]. 

so 3. Compounds of formula (I) wherein Q is represented bv formula (V) wherein B is O. and i is 1 and k is 0. or i is 0 and 
kis1 

a. Synthesis of a compound wherein X is O: 

55 A 4-chloroquinoline derivative or 4-chloroquinazoline derivative is reacted with nrtrophenol in an appropriate sol- 
vent or no solvent to synthesize a 4-(nitrophenaxy)quinoline derivative or said quinazoline derivative. The resulting 
derivative is then stirred in an appropriate solvent (e.g., N.N-dimethylformamide) in the presence of a catalyst (e.g., pal- 
ladium hydroxide/carbon) under a hydrogen atmosphere to obtain the 4-(aminophenoxy)quinoline derivative or said 
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quinazoiine derivative. The resulting derivative can be amidated using carboxylic acids or their derivatives to produce 
the target compound according to known methods. Further, its N-alkytamides can be produced by reaction with an alkyl 
halide in an appropriate solvent ( .g. , N,N-<fimethytformamide) in the presence of a base (e.g., sodium hydride). 

Further, analogously, a 4-(carboxyphenoxy)quinoltne derivative or said quinazoiine derivative can be obtained by 
s reacting a hydroxybenzoic acid ester with a 4-chloroquinoline derivative or 4-chloroquinazoline derivative, followed by 
acid or base hydrolysis. The resultant derivative can be amidated using an alkyl amine or aryl amine to produce the tar- 
get compound according to known methods. Further, its N-alkytamides can be produced by the abovementioned 
method. 



15 



20 



25 



30 



35 



40 




[In the formulas. A, R 1t Rg. W and E are defined as described above, and R is methyl, ethyl, propyl, isopropyl, butyl, 
45 isobutyi, s-butyl or t-butyl.] 

b. Synthesis of a compound wherein X is S: 

A 4-(aminophenyfthio)quino!ine derivative or said quinazoiine derivative is obtained by reacting a 4-chloroquinofine 
so derivative or 4-chloroquinazoline derivative with aminothiophenol in an appropriate solvent or no solvent The resulting 
derivative can be amidated using carboxylic acids or their derivative to produce the target compound according to 
known methods. Further, Hs N-aJkytamides can be produced by reaction with an alkyl halide in an appropriate solvent 
(e.g., N,N-dimethytformamide) in the presence of a base (e g., sodium hydride). 

55 
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[In the formulas, A, R 1 , R 2 , W, E and R are defined as described above.] 

25 c. Synthesis of a compound wherein X is CH 2 : 

A compound represented by formula (I) wherein X is CH2 can be synthesized by the method described by R. Cutler 
et al. (J. Am. Chem. Soc. Zl 3375 (1949)). In this method, a base (e.g.. sodium hydride) is added to aminophenylace- 
tonitrile with a protected amino group (e.g., by a benzyl group) in an appropriate organic solvent (e.g., toluene), a 4- 

30 chloroquinoline derivative or 4-chloroquinazoline derivative is added, and the mixture is refiuxed. The diaryl-substituted 
acetonitrile so obtained is isolated and purified, then dissolved in an acidic solvent (e.g., aqueous sulfuric acid) and 
refiuxed for 1 -20 hours, and then the protecting group is removed to obtain a 4-(aminobenzyl)quinoline derivative or 4- 
(aminobenzyQquinazoline derivative. The resulting derivative can be amidated using carboxylic acids or their derivative 
to produce the target compound according to known methods. Further, its N-aJkyl amides can be produced by reaction 

35 with an alkyfl halide in an appropriate solvent (e.g., N,N-dimethytformamide) in the presence of a base (e.g., sodium 
hydride). 




[In the formulas. A, R 1 , R 2 , W, E and R are defined as descrtoed above, and PP is a protecting group ( .g., benzyl 
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group.] 

4. Compounds of formula (I) in which Q is represented bv form u la <V\ whergin both i anrt k am 1 
a. Synthesis of a compound wherein BisO: 

? >mP ! Und Whe ? in Bls0canbe P roduced ^ "»cting one of the abovementioned intermediates with an isocy- 
anate derivative or carbamate derivative according to known methods. wnn an isocy 



10 



15 



20 



25 



R.O^I ANCO or AN OR * 0 



ANCO or 
*W H 




[In the formulas, A, R, . Rg, W and R are defined as described above, and X is O, S or CHaJ 
b. Synthesis of a compound wherein B is S: 

anate 12 °T * ProdUCed by reactin9 oneofthe abovementioned intermediates with an isocy- 

anate derivative or thiocarbamate derivative accoiding to known methods. y 



30 R,0 
35 





NH 2 }j H 

X J^Y Y A 

rx-^J s 



[In the formulas, A, R 1t R2 and Ware defined as described above, and X is O, S or CH^] 
c. Synthesis of a compound wherein B is NCN: 

40 Med^eT^T^og'^). 15 " CH ™ b * ProdUC6d to the method descnbed by H. J. Petersen et al. (J. 

coJ^S TJT^lS^^T ^"f the abovementioned a. is refluxed in the presence of a triphosphorus 
^tJS^SS^- 8 (69 ' W 61 ^" 6 ) ^ «rbon tetrachloride in an appropriate 
« SlrfE^IFT t °^ e) t0 Pr ° dUCe corres P° ndin 9 camodiimide. and then the ca^iimideTreact^ 
TZl *• tar9et ^^"^ Attematively. the target compound can be produced by reacting ^coT 

E£2£T? 'T ^rr*"*™* h Cyammide in ^ Presence of a condensation reagent JHc^kZ- 
ylcarbodurrode) and a base (e.g.. ethyWiisopropylamine) in an appropriate organic solvent (e.g.. ether 
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[In the formulas, A, , R 2 and W are defined as described above, and X is O, S or CH 2 .] 

Salts of the quinoline derivatives or quinazoline derivatives obtained by the methods of the abovementioned 1-4 
can be produced by general methods which are conventionally used to produce salts. 

Ml. Use of compounds of the present invention 

Intracellular signal transduction mediated by growth factor receptor autophosphorylation is involved in various 
pathophysiological situations including neoplastic or other abnormal cell growth. Since quinoline derivatives and quina- 
zoline derivatives of the present invention and their pharmaceutical^ acceptable salts have an inhibitory activity on 
platelet-derived growth factor (PDGF) receptor autophophorylation, they are expected to be useful as a therapeutic 
agent to treat various diseases which are caused by abnormal cell growth generated by PDGF receptor autophospho- 
rylation due to an excessive amount of PDGF (e.g.. leukemia, cancers, psoriasis, glomerular nephritis, organofibrosis, 
atherosclerosis, restenosis after percutaneous coronary angioplasty or bypass surgery and rheumatoid arthritis). 

Pharmaceutical compositions which contain compounds of the present invention as an effective component, 
namely medicinal compositions, can be administered to human and other animals either orally or non-orally (e.g., intra- 
venous, intramuscular, subcutaneous, rectal or endermic administration). Accordingly, medicinal compositions which 
contain compounds of the present invention as an effective component are prepared into a suitable dosage form 
depending on the method of administration. 

Examples of oral preparations include tablets, capsules, powders, granules and syrups, and examples of non-oral 
preparations include injections, rectal agents, oily suppositories and aqueous suppositories. 

These various pharmaceutical preparations can be produced using ordinally excipients, disintegrating agents, 
binding agents, lubricating agents, coloring agents, diluents or release controlling agents. 

Examples of excipients are lactose, glucose, corn starch, sorbitol, and crystalline cellulose; examples of disinte- 
grating agents are starch, sodium alginate, gelatine powder, calcium carbonate, calcium citrate and dextrine; examples 
of bonding agents are dimethylcellulose, polyvinyl alcohol, polyvinyl ether, methycellulose, ethytcellulose, gum arabic, 
gelatine, hydroxypropylcellulose and polyvinylpyrrolidone; examples of lubricating agents are talc, magnesium stearate. 
polyethylene glycol and hydrogenated vegetable oils. 

Further, the abovementioned injectable agents can be produced by adding buffering agents, pH controlling agents, 
stabilizing agents or the lite, if necessary. 

Contents of the compounds of the present invention in the medicinal formulations vary depending on their dosage 
form, but they are generally between about 0.5 and 50% by wight, preferably between about 1 and 20% by weight of 
the total. 

The particular dose for each individual patient is determined as a function of age. body weight and sex of the 
patient, type or severity of the disease to be treated. For example, a daily dose of between 1 and 100 mg/kg of body 
weight, preferably between 1 and 50 mg/kg of body weight, is administered one or more times. 
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Examples 

The present invention is illustrated in greater detail by the following Examples and Test Examples. The numbers in 
parentheses at the end of title compound in the Examples correspond to the compound numbers given in Table 1 . 

Example 1 (Reference Example) 

6-Methoxv-2-naphthnl 

Potassium carbonate (1 .244 g) was added to a solution of commercially available 2,6-dinydroxynaprrthalene (961 
mg)in N.N^methyrformamide (100 ml), and the admixture was stirred at room temperature for 30 minutes Dimethyl 
sulfate (1.14 ml) was slowly added dropwise to the mixture and the resulting mixture was further stirred at room tem- 
perature overnight. The reaction mixture thus prepared was neutralized with a 2N HQ solution and then partitioned 
between water and ethyl acetate, and the ethyl acetate layer was dried with anhydrous magnesium sulfate After remov- 
ing the solvent by distillation under reduced pressure, the resulting residue was purified by column chromatography on 
silica gel (eluting with chloroform/ethyl acetate) to obtain 307 mg of the title conpound (yield: 29%). 

;^NMR (CDCb. 90MHz) : 8 3. 89 (s. 3H). 7. 00-7. 18 (m, 4H). 7. 53-7. 70 (m. 2H) Mass spectrometry data (FD- 
MS, m/z) : 174 (M*) ' 

Example 2 

6.7-Pimethc^-4-fP-methoxv-2-nanhthvlQ» v v, l agg^ya [J2j 

4-CWoro€.7-dimethoxyqiflnoline (75 mg) and 6-methoxy-2-naphthol (174 mg) obtained in Example 1 were mixed 
8 ?, S ?!L a ll 8 ° ° C for 30 minutes - me action mixture was then purified by thin layer chromatography on silica 
gel (eluting with hexane/acetone (2/1)) to obtain 71 mg of the title compound (yield: 59%). 

. %?£St£2Sil£Z ft,"* *■ 07 "* 3H) ' 08 fe 3H) - 53 " ^ 7,Hi ,H) - 7 - ,8 - 7 - 36 * 

Mass spectrometry data (FD-MS, m/z) : 361 (M+) 
Example 3 

35 6.7-PimethPxv^-(2-napht^ [m] 

. ^Wo^.7Kiimethaxyquinoline (45 mg) and commercially available p-naphthd (144 mg) were mixed and stirred 
ati80 C for 2 hours, and the reaction mixture was then purified in the same manner as described in Exarrole 2 to 
obtain 45 mg of the title conpound (yield: 68%). 

JH-NMR (CDCf 3 , 90MH2) : 6 4. 05 (s. 3H), 4. 06 (S, 3H), 6. 52 (d, J=5. 28Hz. 1H), 7. 27-7. 61 (m, 6H), 7. 7^8 00 
(m,3H),8. 50(br. 1H) ' 
Mass spectrometry data (FD-MS, m/z) : 331 (IvT) 

45 Example 4 

6JPfmethC*Y^f7-m pa] 

4-CrtJoro^ p 7-dimethoxyquino!ine (89 mg) and commercially avaflable 7-methoxy-2-naphthol (209 mg) were mixed 
so and stirred at 180 °C for 30 minutes, and the reaction mixture was then purified in the same manner as described in 
Example 2 to obtain 59 mg of the title compound (yield: 41%). 

'H-NMR (CDCI3. 90MHz) : 6 3. 92 (s, 3H), 4. 05 (s, 3H). 4. 07 (s. 3H). 6. 54 (d. J=5. 49Hz. 1H). 7. 10-7 24 (m 
3H). 7. 49-7. 91 (m. 5H). 8. 49 (d. J=5. 49, 1H) * * 

55 Mass spectrometry data (FD-MS. m/z) : 361 (fvT) 
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Exampl 5 (Reference Example) 
5-Methoxy- 1 -naohthol 

Using commercially available 1 ,5-dihydroxynaphthalene, the synthesis and purification were carried out in the 
same manner as described in Example 1 to obtain the title compound (yield: 28%). 

1 H-NMR (CDCI 3 , 90MHz) : 8 4. 00 (s, 3H). 6. 79-6. 89 (m, 2H), 7. 30-7. 48 (m, 2H). 7. 69-7. 90 (m, 2H) 
Mass spectrometry data (FD-MS. m/z) : 174 (M"*") 

Example 6 

fi7-Dim^hoxv^(5-methoxv-1-naohthvloxv)quinoline n 11 

is 4-Chloro^,7-dimethoxyquinoline (85 mg) and 5-methoxy-1-naphthol (67 mg) obtained in Example 5 were mixed 
and stirred at 180 °C for 20 minutes, and the reaction mixture was then purified in the same manner as described in 
Example 2 to obtain 19 mg of the title compound (yield: 14%). 

1 H-NMR (CDCI3, 90MHz) : 6 4. 04 (s. 3H), 4. 08 (s, 6H), 6. 31 (d, J=5. 27Hz, 1 H), 6. 83-6. 92 (m, 1 H), 7. 34-7. 61 
20 (m. 4H), 7. 75 (s, 1 H), 8. 20-8. 29 (s, 1 H), 8. 43 (brs. 1 H) 

Mass spectrometry data (FD-MS, m/z) : 361 (M + ) 

Example 7 

25 6 7-Dimethox y4-f4-indolvloxvyiuinoline M 71 

4-Chloro-6,7-dimethoxyquinoline (1 12 mg) and commercially available 4-hydroxyindole (200 mg) were mixed and 
stirred at 180 °C for 30 rWnutes. The reaction mixture was neutralized with saturated aqueous sodium hydrogen car- 
bonate and then partitioned between water and chloroform, and the chloroform layer was dried with anhydrous magne- 
30 sium sulfate. After removing the solvent by reduced-pressure distillation, the resulting residue was purified by thin layer 
chromatography on silica gel eluting with chloroform/ethyl acetate (3/1) to obtain 51 mg of the title compound (yield: 
32%). 

1 H-NMR (CDCI3. 90MHz) : 6 3. 95 (s, 3H). 3. 96 (s. 3H). 6. 08-6. 13 (m, 1 H), 6. 35 (d. J=5. 28Hz, 1 H), 6. 83-6. 93 
35 (m, 1 H), 7. 29-7. 45 (m, 5H), 7. 62 (s. 1 H), 8. 40 (d. J=5. 05Hz, 1 H) 

Mass spectrometry data (FD-MS, m/z) : 320 (M + ) 

Example 8 

40 6.7-Dimethoy y-4-(3 4^dimethoxvDhenoxvlauinoline f81 

4-Chloro-6.7-dimethoxyquinoline (90 mg) and commercially available 3,4-dimethoxyphenol (187 mg) were mixed 
and stirred at 1 80 °C for 30 minutes, and the mixture was then purified by column chromatography on silica gel eluting 
with hexane/acetone to obtain 26 mg of the title compound (yield: 19%). 

1 H-NMR (CDCI 3 , 500MHz) : 8 3. 87 (s, 3H), 3. 93 (S, 3H), 4. 05 (s, 3H), 4. 06 (s, 3H), 6. 45 (d, J=4. 9Hz. 1H), 6. 75 
(dd, J=2. 4Hz. 9. 2Hz. 1H). 6. 75 (d, J-2. 4Hz. 1H). 6. 93 (d, J=9. 2Hz, 1H), 7. 42 (s. 1H), 7. 57 (s, 1H). 8. 48 (d, 
J=4. 9Hz, 1H) 

Mass spectrometry data (FD-MS. m/z) : 341 (M + ) 

50 

Example 9 

6 7-Dimethoxv-4- (6^quinolvlaxvViuinoline h 51 

55 Using 4K;hloro-6,7<Jimelhoxyquinoline (90 mg) and commercially available 6-hydroxyquinoline (1 76 mg). reaction 
and purification were carried out in the same manner as described in Example 8 to obtain 62 mg of the title compound 
(yield: 46%). 
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'H-NMR (CDCI3. 500MHz) : 8 4. 05 (s, 3H). 4. 06 (s, 3H), 6. 56 (d. J=5. 5Hz, 1H). 7. 44-7. 62 (m, 5H), 8. 13 (d, 
J=8. 5Hz, 1 H), 8. 22 (d, J=9. 2Hz, 1 H), 8. 53 (d. J=4. 9Hz, 1 H). 8. 94 (d, J=4. 3Hz, 1 H) 
Mass spectrometry data (FD-MS. m/z) : 332 (M*) 

5 Example 10 

6.7-Dimethoxv^-(3-fluoroDhenQx v)quinoiine [4] 

4-CWoro-6,7-dimethoxyquinoline (100 mg) and commercially available 34luorophenol (0.20 ml) were mixed and 
10 stirred at 180 °C for 30 minutes. The reaction mixture was neutralized with saturated aqueous sodium hydrogen car- 
bonate and then partitioned between water and ethyl acetate, and the ethyl acetate layer was washed with brine and 
then dried with anhydrous sodium sulfate After removing the solvent by reduced-pressure distillation, the resulting res- 
idue was purified by column chromatography on silica gel eiuting with hexane/ethyl acetate and then with chloroform to 
obtain 125 mg of the title compound (yield: 94%). 

15 

1 H-NMR (CDCI3, 5O0MHz) : 8 4. 04 (s, 3H), 4. 06 (s, 3H). 6. 56 (d, J=4. 9Hz, 1 H). 6. 93 (d, J=9. 2Hz, 1H). 6. 95-7. 
05 (m, 2H), 7. 39-7. 45 (m, 1 H), 7. 47 (s, 1 H), 7. 50 (s, 1 H), 8. 53 (d, J=4. 3Hz, 1 H) 
Mass spectrometry data (FD-MS, m/z) : 299 (M+) 

20 Example 1 1 

6 J'PimethPxy^-(3-hv^rQ^y^enoxy)qiiintfine [a 

4-Chloro-6,7-dimethoxyquinofine (300 mg) and commercially available resorcinol monoacetate (0.835 ml) were 
25 mixed and stirred at 180 °C for 30 minutes. The reaction mixture was neutralized with saturated aqueous sodium hydro- 
gen carbonate and then partitioned between water and ethyl acetate, and the ethyl acetate layer was washed with brine 
and then dried with anhydrous sodium sulfate. After removing the solvent by reduced-pressure distillation, the resulting 
residue was crystallized with chloroform to obtain 37 mg of the title compound (yield: 9%). 

30 1 H-NMR (CDQ3, 500MHz) : 8 4. 01 (s, 3H), 4. 02 (s. 3H), 6. 48 (t, J=2. 4Hz, 1 H). 6. 59 (d, J=5. 5Hz, 1 H), 6. 77 (dd. 

J=2. 4Hz, 7. 3Hz, 1H), 6. 82 (dd, J=2. 4Hz, 8. 6Hz. 1H), 7. 33 (t, J=7. 9Hz, 1H), 7. 39 (s, 1H), 7. 47 (s, 1H), 8. 40 
(d, J=5. 5Hz, 1H) 

Mass spectrometry data (FD-MS, m/z) : 297 (fvT) 

35 Example 12 

6.7-Dimethoxv-4-f4-bromoDhenox y)ouinoline f7| 

4-CWoro-6,7-dimethQxyquinoline (1.00 g) and commercially available 4-bromophenol (115 mg) were mixed and 
40 stirred at 180 °C for 40 minutes. The reaction mixture was neutralized with saturated aqueous sodium hydrogen car- 
bonate and then partitioned between water and chloroform, and the chloroform layer was washed with brine and dried 
with sodium sulfate. After removing the solvent by reduced-pressure distillation, the resulting residue was purified by 
column chromatography on silica gel, eiuting in sequence with hexane/acetone, chloroform and chloroform/methanol, 
to obtain 1 .20 g of the title compound (yield: 76%). 

45 

1 H-NMR (CDCI3, 500MHz) : 8 4. 04 (s, 3H). 4. 05 (s, 3H), 6. 48 (d. J=4. 9Hz, 1 H). 7. 08 (d. J=8. 5Hz, 2H), 7. 43 (s, 
1H), 7. 51 (s. 1H), 7. 58 (d. J=8. 5Hz, 2H), 8. 51 (d. J=4. 9Hz. 1H) 
Mass spectrometry data (FD-MS, m/z) : 359 (M+), 361 (M + +2) 

so Example 13 

6.7-Dimethoxv-4-f2-methoxvphenQxv^quinofine [1] 

4-CWoro-6.7-dimethaxyquinoline (102 mg) and commercially available 2-methoxyphenol (0.5 ml) were mixed and 
ss stirred at 150 °C for 8 hours. The reaction mixture was neutralized with saturated aqueous sodium hydrogen carbonate 
and then partitioned between water and ethyl acetate, and the ethyl acetate layer was washed with brine and then dried 
with sodium sulfate. After removing the solvent by reduced-pressure distillation, the resulting residue was purified by 
column chromatography on silica gel eiuting first with hexane/ethyl acetate and then with chloroform/methanol to obtain 
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76 mg of the title compound (yield: 54%). 

1 H-NMR (CDCI3, 90MHz) : 5 3. 78 (s. 3H), 4. 05 (s, 3H), 4. 05 (s, 3H). 6. 31 (d, J=5. 3Hz, 1H), 6. 9-7. 4 (m. 4H). 
7. 42 (s, 1 H), 7. 63 (s, 1 H). 8. 45 (d. J=5. 3Hz, 1 H) 
Mass spectrometry data (FAB-MS, nVz) : 312 (M + +1 ) 

Example 14 

6.7-Dimethoxv-4-(3-methoxvDhenoxvkiuinolinef2] 

4-Chloro-6,7-dimethoxyquinoline (103 mg) and commercially available 3-methoxyphenol (158 mg) were mixed and 
stirred at 160 °C for 9 hours. The reaction mixture was neutralized with saturated aqueous sodium hydrogen carbonate 
and then partitioned between water and ethyl acetate, and the ethyl acetate layer was washed with brine and then dried 
with sodium sulfate. After removing the solvent by reduced-pressure distillation, the resulting residue was purified by 
chromatography on silica gel eluting with hexane/ethyl acetate to obtain 29 mg of the title conpound (yield: 52%). 

1 H-NMR (CDCfe, 90MHz) : 5 3. 82 (s, 3H), 4. 04 (s, 3H), 4. 05 (s, 3H), 6. 53 (d, J=5. 3Hz, 1H), 6. 7-6. 9 (m, 3H), 
7. 35 (t. J=7. 0Hz, 1H), 7. 43 (s. 1 H), 7. 54 (s, 1 H), 8. 50 (d, J=5. 3Hz, 1 H) 
Mass spectrometry data (FD-MS, m/z) : 31 1 (M + ) 

Example 15 

6.7-Dimethoxv-4-f4-methoxyphenoxy)quinoline [3] 

4-Chloro-6,7-dimethoxyquinoline (103 mg) and commercially available 4-methoxyphenol (286 mg) were mixed and 
stirred at 150 °C for 6 hours. The reaction mixture was neutralized with saturated aqueous sodium hydrogen carbonate 
and then partitioned between water and ethyl acetate, and the ethyl acetate layer was washed with brine and dried with 
anhydrous sodium sulfate. After removing the solvent by reduced-pressure distillation, the resulting residue was purified 
by column chromatography on silica gel eluting first with hexane/ethyl acetate and then with chloroform/ethyl acetate to 
obtain 2.21 g of the title compound (yield: 88%). 

1 H-NMR (CDQ3, 90MHz) : 6 3. 85 (s, 3H), 4. 05 (s, 3H), 4. 05 (s, 3H), 6. 41 (d, J=5. 3Hz, 1 H), 6. 97 (d, J=9. 5Hz. 
2H), 7. 14 (d, J=9. 5Hz, 2H), 7. 43 (s. 1H), 7. 58 (s, 1H), 8. 46 (d, J=5. 3Hz. 1H) 
Mass spectrometry data (FAB-MS, m/z) : 312 (M + +1) 

Example 16 

6.7-Dimethoxv-4-(5-quinolv»Qxv)quinoline M41 

4-Chloit>6,7<limethoxyqLrinoline (50 mg) and commercially available 5-hydroxyquinoline (50 mg) were mixed and 
stirred at 170 °C for 10 minutes. The reaction mixture was neutralized with saturated aqueous sodium hydrogen car- 
bonate and then partitioned between water and ethyl acetate, and the ethyl acetate layer was washed with brine and 
then dried with anhydrous sodium sulfate. After removing the solvent by reduced-pressure distillation, the resulting res- 
idu was purified by thin layer chromatography on silica gel eluting first with hexane/ethyl acetate (1/1) and then with 
chl roform/methanol (50/1) to obtain 47 mg of the title compound (yield: 64%). 

1 H-NMR (CDCI3, 90MHz) : 8 4. 06 (s, 3H), 4. 07 (s, 3H), 6. 35 (d, J=5. 3Hz, 1H). 7. 2-7. 5 (m, 3H), 7. 68 (s, 1H), 
7. 7-8. 4 (m, 3H), 8. 46 (d, J=5. 3Hz, 1 H), 8. 49 (dd, J«1 . 76Hz, 4. 17Hz, 1 H) 
Mass spectrometry data (FD-MS, m/z) : 332 (M + ) 

Example 17 

6.7-Dimethaxv^(1-naphthy1oxy)auinoline \9] 

4-Chloro-6.7-dimethoxyquinoline (97 mg) and commercially available 1-naphthol (340 mg) were mixed and stirred 
at 150 °C for 8 hours. The reaction mixture was neutralized with saturated aqueous sodium hydrogen carbonate and 
then partitioned between water and ethyl acetate, and the ethyl acetate layer was washed with brine and then dried with 
anhydrous sodium sulfate. After removing the solvent by reduced -pressur distillation, the resulting residue was purified 
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by column chromatography on silica gel eluting first with hexane/ethyl acetate (3/1) and then with chloroform/methanol 
(100/1), and further purified by thin layer chromatography on silica gel eluting with hexane/ethyl acetate (1/1) to obtain 
57 mg of the title compound (yield: 40%). 

5 1 H-NMR (CDQ3, 90MHz) : 8 4. 05 (s, 3H), 4. 05 (s. 3H). 6. 32 (d, J=5. 3Hz, 1H), 7. 2-7. 6 (m, 5H). 7. 74 (s. 1H). 

7. 8-8. 0 (m, 3H), 8. 35 (d, J=5. 3Hz. 1 H) 
Mass spectrometry data (FD-MS, m/z) : 331 (M+) 

Example 18 

10 

6.7-Pimethoxv-4>f5-indolvloxv)Quinol»ne [161 

4-CMorc>« P 7-<JimethQxyquinoline (1.0 g) and commercially available 5-hydraxyindole (1.19 g) were mixed and 
stirred at 150 °C for 1.5 hours. The reaction mixture was neutralized with saturated aqueous sodium hydrogen carbon- 
15 ate and then partitioned between water and ethyl acetate, and the ethyl acetate layer was washed with brine and then 
dried with anhydrous sodium sulfate. After removing the solvent by reduced-pressure distillation, the resulting residue 
was purified by column chromatography on silica gel eluting in sequence with hexane/ethyl acetate, chloroform and 
chloroform/methanol, to obtain 898 mg of the title compound (yield: 63%). 

20 1 H-NMR (CDCI3, 90MHz) : 6 4. 05 (s. 3H), 4. 07 (s, 3H), 6. 42 (d, J=5. 3Hz, 1H), 6. 5-6. 7 (m, 1 H), 6. 9-7. 6 (m, 
5H), 7. 67 (s, 1 H), 8. 44 (d, J=5. 3Hz, 1 H), 8. 55 (br, 1 H) 
Mass spectrometry data (FD-MS, m/z) : 320 (IvT) 

Example 19 

25 

67-Pimem<^^-f3-methoxvDhenvlmio^mjinoline f1 171 

4-CWo«>6,7-<Jimethoxyquinoline (50 mg) and commercially available 3-methoxybenzenethiol (77 mg) were mixed 
and stirred at 180 °C for 30 seconds. Purification was carried out in the same manner as described in Example 18 to 
30 obtain 72 mg of the title compound (yield: 1 00%). 

1 H-NMR (CDCI3, 90MHz) : 8 3. 79 (s, 3H), 4. 01 (s, 3H), 4. 03 (s. 3H), 6. 84 (d, J=4. 8Hz, 1 H), 6. 9-7. 5 (m, 6H), 8. 
45(d,J=5. 1Hz, 1H) 

Mass spectrometry data (FD-MS, m/z) : 327 (M + ) 

35 

Example 20 

6.7-DimemQxv-4-(4-methoxyphenytthio)Quinoline [1 18) 

40 4-Chloro-6,7-dimethoxyquinoline (50 mg) and commercially available 4-methoxybenzenethiol (63 mg) were mixed 
and stirred at 150 °C for 5 minutes. Purification was carried out in the same manner as described in Example 18, and 
further crystallization with chloroform gave 80 mg of the title compound (yield: 100%). 

1 H-NMR (CDCI3, 90MHz) : 8 3. 88 (s. 3H), 4. 03 (s. 3H), 4. 05 (s, 3H), 6. 60 (d, J=4. 8Hz, 1H), 7. 15 (d, J=8. 7Hz, 
45 2H), 7. 38 (s, 1H). 7. 39 (s, 1H). 7. 52 (d. J=8. 8Hz, 2H) 8. 39 (d. J=5. 1Hz, 1H) 
Mass spectrometry data (FD-MS, m/z) : 327 (M+) 

Example 21 (Reference Example) 

so 4-Bromo- 1 -rrtethoxvmethvlDhenol 

Commercially available 4-bromophenol (17.3 g) was dissolved in N,N«iimethytformamide (90 ml), to which sodium 
hydride (2.64 g) was added while cooled in ice. After stirring at room temperature overnight, chioromethyl methyl ether 
(8.35 ml) was added, and the admixture was stirred for a further 1 hour. The reaction mixture was partitioned between 
55 water and ethyl acetate, and the ethyl acetate layer was dried with anhydrous magnesium sulfate. After removing the 
solvent by reduced-pressure distillation, the resulting residue was purified by column chromatography on silica gel elut- 
ing with hexane/acetone to obtain 18.25 g of the titi compound (yield: 84%). 
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1 H-NMR (CDCI 3i 90MHz) : 8 3. 46 (s, 3H), 5. 13 (s, 2H), 6. 91 (d. J=9. 2Hz, 2H), 7. 38 (d, J=9. 2Hz, 2H) 
Mass spectrometry data (FD-MS, m/z) : 216 (M + ), 218 (M + +2) 

Example 22 (Reference Example) 

4-Tri-n-butvltin-1 -methoxvmethvlDhenol 

4-Bromo-1 -methoxymethylphenol (15.99 g) obtained in Example 21 was dissolved in anhydrous tetrahydrofuran 
(20 ml), the solution was added to commercially available magnesium powder (1 .97 g) under argon, and a drop of an 
iodine solution in anhydrous tetrahydrofuran was added to the solution to start the reaction. When magnesium disap- 
peared and the temperature of the reaction mixture returned to room temperature, commercially available tri-n-butyttin 
chloride (23.99 g) dissolved in tetrahydrofuran (10 ml) was added slowly dropwise. The reaction mixture was stirred at 
room temperature for 4 hours and then partitioned between 5% aqueous ammonium chloride and chloroform. The chlo- 
roform layer was dried with anhydrous magnesium sulfate and the solvent was then removed by reduced-pressure dis- 
tillation to obtain 31 .39 g of the title compound (yield: 100%). 

1 H-NMR (CDCI 3 , 90MHz) : 8 0. 80-1. 65 (m, 27H), 3. 48 (s, 3H), 5. 17 (s, 2H). 6. 91-7. 42 (m, 4H) 
Mass spectrometry data (FD-MS, m/z) : 428 (M + +1) 

Example 23 (Reference Example) 

4-HvdroxvDhenvl 4-trtfluoromethylphQnvl ketone 

4-Tri-n-butyttin-1 -methoxymethylphenol (1.282 g) obtained in Example 22 and commercially available 4-(trifluor- 
omethyQbenzoyl chloride (626 mg) were dissolved in chloroform (5 ml), commercially available bis(triphenylphos- 
phine)palladium (II) chloride (8 mg) was added, and the admixture was refluxed for 5 hours. The reaction mixture was 
partitioned between water and ether, the ether layer was washed with saturated aqueous potassium fluoride, and the 
ether layer obtained by partitioning with brine was dried with anhydrous magnesium sulfate. The residue (1 .028 g) 
obtained by removing the solvent by reduced-pressure distillation was dissolved in tetrahydrofuran (2 ml), water (5 ml) 
and 6 N aqueous hydrochloric acid (12 ml) were added, and the admixture was refluxed for 4.5 hours. The resulting 
reaction mixture was partitioned between brine and ether, and the ether layer was dried with anhydrous magnesium sul- 
fate. After removing the solvent by reduced-pressure distillation, the resulting residue was purified by column chroma- 
tography on silica gel eluting with hexane/acetone to obtain 348 mg of the title compound (yield: 30%). 

Mass spectrometry data (FD-MS, m/z) : 266 (M + ) 

Example 24 

(4-TrffluoromethvlphenvM4^ 

4-Chloro-6,7<limethoxyquinoline (81 mg) and 4-hydroxyphenyl 4-trifluoromethylphenyl ketone (288 mg) obtained 
in Example 23 were mixed and stirred at 180 °C for 20 minutes, and the reaction mixture was then purified by thin layer 
chromatography on silica gel eluting with hexane/acetone (2/1) to obtain 98 mg of the title compound (yield: 60%). 

1 H-NMR (CDCI3, 500MHz) : 6 4. 03 (s, 3H), 4. 06 (s, 3H), 6. 68 (d, J=4. 9Hz, 1H), 7. 29 (d, J=8. 5Hz, 2H), 7. 46 (s, 
1H), 7. 47 (s, 1H). 7. 78 (d, J=7. 9Hz, 2H), 7. 91 (d, J=7. 9Hz, 2H), 7. 94 (d, J=9. 2Hz, 2H), 8. 59 (d, J=4. 9Hz, 1H) 
Mass spectrometry data (FD-MS, m/z) : 453 (M + ) 

Example 25 (Reference Example) 

4-HydrQxyphenvl 4-methylphenyl ketone 

4-Tri-n-butyttin-1 -methoxymethylphenol (1.282 g) obtained in Example 22 and commercially available 4-toluoyl 
chloride (464 mg) were dissolved in chloroform (5 ml), commercially available bis(triphenylphosphine)palladium(ll) 
chloride (8 mg) was added, and the admixture was refluxed for 8 hours. The reaction mixture was partitioned in the 
same manner as described in Example 23 and the resulting ether layer was dried with anhydrous magnesium sulfate. 
The residue (967 mg) obtained by removing the solvent by reduced-pressure distillation was dissolved in tetrahydro- 
furan (0.5 ml), water (4 ml) and 6 N aqueous hydrochloric acid (10 ml) were added, and the admixture was refluxed for 
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7 hours. The reaction mixture was treated in the same manner as descrfoed in Exanple 23 to obtain 271 mg of the title 
compound (yield: 34%). 

Mass spectrometry data (FD-MS, m/z) : 212 (M+) 

5 

Example 26 

f4>ff6J-Dimethoxv^uinolv1toxvlDhenvllM^ethvtDherwnmethanone po] 

10 4-Chloro-6, 7Kjimethoxyquinoline (89 mg) and 4-hydroxyphenyl 4-methylphenyl ketone (248 mg) obtained in Exam- 
ple 25 were mixed and stirred at 180 °C for 10 minutes, and the reaction mixture was then purified in the same manner 
as descrtoed in Example 24 to obtain 1 18 mg of the title compound (yield: 74%). 

1 H-NMR (CDCJ 3 , 500MHz) : 8 2. 45 (s, 3H), 4. 03 (s. 3H). 4. 06 (s. 3H), 6. 65 (d, J=5. 5Hz. 1H), 7. 27 (d. J=8 6Hz 
is 2H). 7. 30 (d. J=7. 9Hz, 2H). 7. 46 (s, 1 H) t 7. 49 (s, 1H), 7. 74 (d, J=7. 9Hz, 2H). 7. 91 (d, J=8. 5Hz. 2H). 8. 57 (d' 

J=4.9Hz, 1H) 

Mass spectrometry data (FD-MS. m/z) : 399 (IvT) 
Example 27 (Reference Example) 

20 

3-Chlorophenvl 4-hvdroxvDhsnvl ketone 

4-Tri-n-butyftin-1-methoxymethylphenol (1 .282 g) obtained in Example 22 and commercially available 3-chloroben- 
zoyl chloride (525 mg) were dissolved in chloroform (5 ml), commercially available bis(triphenylphosphine)palladium(ll) 

25 chloride (8 mg) was added, and the admixture was ref luxed for 7 hours. The reaction mixture was partitioned in the 
same manner as described in Example 23. and the resulting ether layer was dried with anhydrous magnesium sulfate. 
A portion (1 .563 g) of the residue (1 .91 4 g) obtained by removing the solvent by reduced-pressure distillation was dis- 
solved in tetrahydrofuran (1 ml), water (7 ml) and 6 N aqueous hydrochloric acid (17 ml) were added, and the admixture 
was ref luxed for 8 hours. The reaction mixture was treated in the same manner as described in Example 23 to obtain 

30 313 mg of the title compound (yield: 22%). 

Mass spectrometry data (FD-MS. m/z) : 232 (M+) 
Example 28 

35 

(3-ChlorophenvM4-rf6.7^ 

4-Chloro-6, 7-dimethaxyquinoline (89 mg) and 3-chlorophenyl 4-hydraxyphenyl ketone (279 mg) obtained in Exam- 
ple 27 were mixed and stirred at 180 °C for 20 minutes. The reaction mixture was then purified in the same manner as 
40 described in Example 24 to obtain 67 mg of the title compound (yield: 40%). 

1 H-NMR (CDCI3. 500MHz) : 8 4. 05 (s. 3H). 4. 01 (s. 3H). 6. 71 (d. J=5. 5Hz. 1 H). 7. 31 (d. J=8. 5Hz. 2H) 7 51 (s 
1 H). 7. 69 (s. 1H). 7. 94 (d. J=8. 5Hz. 2H). 8. 12 (s. 1H). 7. 37-8. 03 (m. 4H) 
Mass spectrometry data (FD-MS. m/z) : 419 (M+) 

45 

Example 29 (Reference Example) 
4-t-Butvtohenyl 4-methoxvphenvl ketone 

so To commercially available nitromethane (5 ml) were added commercially available antsole (541 mg). commercially 
available 4-t-butytbenzoyl chloride (983 mg) and commercially available scandium(lll) trifluoromethanesuHonate (492 
mg). and the admixture was stirred at 60 °C for 21 hours. The reaction mixture was partitioned between water and chlo- 
roform, and the chloroform layer was then dried with anhydrous magnesium sulfate. After removing the solvent by 
reduced-pressure distillation, the resulting residue was purified by column chromatography on silica gel eluting with 

55 hexane/acetone to obtain 862 mg of the title compound (yield: 64%). 

Mass spectrometry data (FD-MS. m/z) : 268 (M+) 
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Example 30 (Reference Example) 
4-t-ButvlDhenvi 4-hvdroxvphenvl ketone 

s 4-t-Butylphenyl 4-methoxyphenyl ketone (862 mg) obtained in Example 29 was dissolved in N,N-dimethytforma- 

mide (35 ml), sodium thiomethoxide (562 mg) was added, and the admixture was refluxed for 3 hours under argon. The 
reaction mixture was partitioned between 10% aqueous phosphoric acid and ethyl acetate. The ethyl acetate layer was 
then dried with anhydrous magnesium sulfate and the solvent was removed by reduced-pressure distillation to obtain 
794 mg of the title compound (yield: 97%). 

10 

1 H-NMR (CDCI 3 , 500MHz) : 6 1. 36 (s. 9H), 6. 92 (d, J=8. 5Hz, 2H), 7. 49 (d, J=8. 6Hz, 2H), 7. 72 (d, J=7. 9Hz, 2H), 
7. 79 (d. J=8. 5Hz, 2H) 

Mass spectrometry data (FD-MS, m/z) : 254 (M + ) 

is Example 31 

(4-t-Butylphenvnf4-rf6.7<limefo^ 

4-Chloro-6,7-dimethoxyquinoline (341 mg) and 4-t-butylphenyl 4-hydroxyphenyl ketone (775 mg) obtained in 
20 Example 30 were mixed and stirred at 150 °C for 15 minutes. The reaction mixture was then purified by column chro- 
matography on silica gel eluting with hexane/acetone to obtain 72 mg of the title compound (yield: 1 1%). 

1 H-NMR (CDCI3, 500MHz) : 8 1. 38 (s, 9H), 4. 04 (s, 3H), 4. 06 (s, 3H) P 6. 65 (d, J=5. 5Hz, 1H), 7. 27 (d, J=8. 6Hz, 
2H). 7. 45 (s, 1H), 7. 50 (s, 1H), 7. 52 (d, J=8. 5Hz, 2H), 7. 78 (d, J=8. 6Hz, 2H), 7. 94 (d, J=8. 6Hz, 2H). 8. 57 (d, 
25 J=4.9Hz, 1H) 

Mass spectrometry data (FAB-MS, m/z) : 442 (M + +1) 

Example 32 (Reference Example) 

30 4-Biph^nvl 4-methoxyphenyl ketone 

To commercially available nitromethane (50 ml) were added commercially available anisole (3.244 g), commercially 
available 4-phenylbenzoyl chloride (6.500 g) and commercially available ytterbium(lll) trifluoromethanesuHbnate (1 .861 
g), and the admixture was stirred at 60 °C for 24 hours. The reaction mixture was partitioned between water and chlo- 
35 reform, and the chloroform layer was then dried with anhydrous magnesium sulfate. After removing the solvent by 
reduced-pressure distillation, a portion (1 .00 g) of the resulting residue (9.842 g) was purified by column chromatogra- 
phy on silica gel eluting with hexane/acetone to obtain 300 mg of the title compound (yield: 34%). 

1 H-NMR (CDCI3, 500MHz) : 6 3. 90 (S, 3H), 6. 98 (d. J =8. 5Hz, 2H), 7. 40 (t, J=7. 3Hz, 1 H), 7. 48 (t, J=7. 3Hz, 2H), 
40 7. 65 (d, J=7. 3Hz. 2H), 7. 76 (d, J=8. 6Hz. 2H), 7. 85 (d. J=8. 5Hz, 2H), 7. 87 (d, J=9. 2Hz, 2H) 

Mass spectrometry data (FD-MS, m/z) : 288 (M + ) 

Example 33 (Reference Example) 

45 4-Biphenvl 4-hvdroxyphenvl ketone 

4-Biphenyl 4-methoxyphertyl ketone (267 mg) obtained in Example 32 was dissolved in N.N-dimethyHbrmamkJe 
(20 ml), sodium thiomethoxide (162 mg) was added, and the admixture was refluxed under argon for 3 hours. The reac- 
tion mixture was partitioned between 10% aqueous phosphoric acid and ethyl acetate. The ethyl acetate layer was 
50 washed with 0.5 N aqueous silver nitrate and then dried with anhydrous magnesium sulfate, the solvent was removed 
by reduced-pressure distillation, and the resulting residue was purified by column chromatography on silica gel eluting 
with hexane/ethyl acetate to obtain 207 mg of the title compound (yield: 82%). 

1 H-NMR (CDCI3. 500MHz) : 5 6. 91 (d, J=8. 5Hz, 2H), 7. 43 (t. J=7. 3Hz. 1H). 7. 52 (dd. J=7. 3Hz, 7. 9Hz. 2H), 7. 
55 70 (d. J=8. 5Hz. 2H), 7. 75 (d. J=7. 9Hz. 2H) 7. 77 (d, J=7. 9Hz, 2H), 7. 83 (d, J=7. 9Hz, 2H) 

Mass spectrometry data (FD-MS, m/z) : 274 (M+) 
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Example 34 



(44f67-Dimethoxv^uinolvltoYY] D henvll^i p hem^m^nnnft |a?] 

5 4^Woro^7-dimethoxyquinoline (65 mg) and 4-biphenyl 4-hydraxyphenyl ketone (79 mg) obtained in Examole 33 
^^l^^V 80 ™Z 3° ■ ^ reaction mixture was purified by thin ^ir^S W^on S 

ica gel eluting with chloroform/ethyl acetate (10/1) to obtain 50 mg of the title compound (yield: 37%). 

10 ]i N 3 M ^. ( ?S, C,3 ' 1 5 ^ 11 ^ 3H) ' 4 14 (S> 3H) " & 74 (d> J=5 3HZ " 1H) ' 7 - 09 15H >. 8- 65 (d. 

Mass spectrometry data (FAB-MS, m/z) : 462 (M*) 

Example 35 (Reference Example) 

4-Methoxvphenvl 2-nanhthvl katnna 

availa^eTrS^^^^^Tl 00 T\ added commercially available anisole (1.081 g). commercially 
^T* a n ^ hthoyl ch !°" de (1 906 9) and commercially available ytterbium(lll) trifluoromethanesutfonate (620 mg) 

« ml SlST T T° ° C 8 h ° UrS The re3Cti0n miXtUre ^ b ^en water arTcrSo^' 

so and the chloroform layer was then dried with anhydrous magnesium sulfate. After removing the solvent by redu^ed- 

aceZl SS^r r ^S: e8idUe ^ * «*™ chromatography on silica ^Z^SSLSS^ 
acetate to obtain 81 7 mg of the title corrpound (yield: 31%). y 

* 7 T 7 R S (n?6^S\s 8 fnT * 3H> - 6 98 * J=9 2H2 ' "* 7 53 (t J=8 6H2 ' 1H) " 7 58 ^ J = 9 2HZ - 1H >. 
Mass spectrometry data (FD-MS, m/z) : 262 (M+) 

Example 36 (Reference Example) 

30 4-HvdroxvDh envl 2-nanhthvl ketone 

mn ^T^'^ 3 ^' ^ obtained in Exarnp ' e 35 was dissolved in N.N^methylformamide (20 

mL^^ITfT ^ ( 9 m9) add6d ' 1,16 admbrture ^ ^efluxed under argon for 5 hours. The reaction 
35 ST ^ manner 88 described in Example 33 to obtain 595 mg of the title compound^eS! 

JS^K^S/SfE? US VL*/:?."* 2H)> 7 - 61 (t J=7 - 0Hz - 1H) - 7 - 67 ft J = 7 3Hz - 1H >- 7 - 74 » ** 

5H2.2H), 7. 78-7. 80 (m,1H), 8.02-8. 10 (m,3H), 8.25 (S.1H) 
Mass spectrometry data (FD-MS. mfe) : 248 (M*) 



Example 37 

{4-f(67-Dimethoxv^-auinolvltoxv]Dhen^»g^aphthvl^methannno[aA| 

36 were muced and stirred at 180 °C for 30 minutes. The reaction mixture was partitioned between^SeS SZLs 

TT" - ^ reduced-pressure distillation, a portion (50 mg) of the resulting residue (Lfmriw*; 

so I^^,;^ 11 rngof^i^ 

;^ R S^ 6 ^ : ( S 4 iS) 5 ^ildYiSS) 70 (d - J=5 3H *- 1H) - 7 35 (s - 1H >- 7 - 7 - **• 

Mass spectrometry data (FAB-MS, m/z) : 436 (MV1) 
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Example 38 (Reference Example) 
4-Methoxvphenvl 2-1h ienvl ketone 

5 To commercially available nitromethane (10 ml) were added commercially available anisole (1 .081 g). commercially 
available 2-thenoyl chloride (1 .466 g) and commercially available ytterbium(lll) trif luoromethanesulfbnate (620 mg), and 
the admixture was stirred at 60 °C for 8 hours. The reaction mixture was treated in the same manner as described in 
Exarrple 35 to obtain 965 mg of the title compound (yield: 44%). 

10 1 H-NMR (CDCI3, 500MHz) : 8 3. 89 (S. 3H), 6. 98 (d, J=8. 5Hz, 2H), 7. 16 (dd, J=3. 7Hz, 4. 9Hz. 1 H), 7. 64 (d, J=3. 
7Hz, 1H) ( 7. 68 (d, J=4. 9Hz, 1H), 7. 90 (d, J=8. 6Hz, 2H) 
Mass spectrometry data (FD-MS, m/z) : 218 (M*) 



15 



20 



Example 39 (Reference Example) 

d-Hydroxyphenvl 2-thienyl ketone 

4-Methoxyphenyl 2-thienyl ketone (804 mg) obtained in Example 38 was dissolved in N.N^iimethylformamide (30 
ml) sodium thiomethoxkJe (645 mg) was added, and the admixture was ref luxed under argon for 5 hours. The reaction 
mixture was partitioned in the same manner as described in Example 33. The ethyl acetate layer was dried with anhy- 
drous magnesium sulfate, the solvent was removed by reduced-pressure distillation, and the resulting residue was puri- 
fied by column chromatography on silica gel eluting with chloroform to obtain 702 mg of the title compound (yield: 93%). 

1 H-NMR (CDCI3, 500MHz) : 8 6. 84 (brs. 1H), 6. 93 (d. J=8. 5Hz, 2H). 7. 14 (dd, J=3. 7Hz. 4. 9Hz, 1H). 7. 64 (d, 
25 J=3. 7Hz, 1 H), 7. 68 (d, J=4. 9Hz, 1 H), 7. 83 (d, J=8. 5Hz, 2H) 

Mass spectrometry data (FD-MS. m/z) : 204 (M + ) 

Example 40 

30 {4-fr6.7-Dimethnw-4<iuinoM^ 

4-Chloro^.7-dimethoxyquinoline (1 12 mg) and 4-hydroxyphenyl 2-thienyl ketone (102 mg) obtained in Example39 
were mixed and stirred at 160 °C for 40 minutes. The reaction mixture was purified in the same manner as described 
in Example 24 to obtain 34 mg of the title compound (yield: 1 7%). 



35 



40 



1 H-NMR (CDCI3. 500MHz) : 8 4. 04 (s. 3H), 4. 07 (s, 3H). 6. 65 (d, J=5. 5Hz, 1 H), 7. 20 (dd, J=3. 7Hz, 4. 9Hz, 1 H), 
7. 29 (d, J=8. 5Hz, 2H), 7. 47 (s. 1H), 7. 49 (s, 1H), 7. 70 (d, J=3. 1Hz, 1H), 7. 75 (d. J=4. 9Hz, 1H). 8. 00 (d, J=8. 
6Hz, 2H), 8. 58 (d. J=5. 5Hz, 1H) 
Mass spectrometry data (FAB-MS, m/z) : 392 (M + +1) 

Example 41 

(4^hlorc»henvM4-f{6.7<lime^^ f371 

45 4-Chloro-6,7<iimethoxyquinoline (112 mg) and commercially available 4-chlorophenyi 4-hydroxyphenyl ketone 
(349 mg) were mixed and stirred at 180 °C for 20 minutes. The reaction mixture was purif ied by thin layer chromatog- 
raphy on silica gel eluting with chloroform/ethyl acetate (5/1) to obtain 26 mg of the title compound (yield: 12%). 

1 H-NMR (CDCI3. 90MHz) : 8 4. 03 (s, 3H), 4. 07 (s. 3H), 6. 66 (d, J=5. 3Hz, 1H), 7. 19-7. 34 (m, 2H), 7. 44-7. 56 
so (m, 4H), 7. 71 -7. 99 (m, 4H), 8. 58 (d, J=5. 3Hz, 1 H) 

Mass spectrometry data (FD-MS, m/z) : 419 (M + ) 

Example 42 

55 (4-fluoroohenvl)f4-f(6.7-Dim f381 

4-Chloro-6.7-dimethoxyquinoline (112 mg) and commercially available 4-fluorophenyl 4-hydroxyphenyl ketone 
(324 mg) were mixed and stirred at 170 °C for 20 minutes. The reaction mixture was then purified in the same manner 
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as described in Example 41 to obtain 1 14 mg of the title compound (yield: 57%). 

l^Tu STS' 8 4 - 04 (8, 3H)> 4 - 07 (S ' 3H) ' 6 65 (d " J=5 - 5Hz ' 1H >- 7 - 18 » J=8 5Hz. 1H), 7. 20 (d. 

Mass spectrometry data (FD-MS, m/z) : 403 (M+) 
Example 43 

10 (^fej-PimetrWXV^UirolvllOX^Ph^vllf pha rM^mftfhannno faQ] 

miv^!!?^^^ 0 ^^'" 6 (91 m9) and ^^rcially available 4-hydroxvbenzophenone (243 mg) were 

Fv^TtT^ « C ^L ° ? nLrteS - The reaction mbrture was in same manner as descrtoed in 

Example 31 to obtain 38 mg of the title compound (yield: 24%) 

15 

l^Tu < 52? 8, ***** 1 6 4 03 (S> 3H) * 4 " 05 (S ' 3H) ' 6 - 66 < d ' J=5 ' 3Hz - 1H >- 7 " 31 ~ 7 » 0". 1 1H). 8. 57 (d. 
J=0. 3Hz, 1H) 

Mass spectrometry data (FD-MS, m/z) : 385 (M+) 
so Example 44 (Reference Example) 
3.5-dimethQxvtoluftna 

Commercially available orcinol (5.77 g) was dissolved in acetonitrile (200 ml), dimethyl sulfate (8.47 ml) and potas- 
sium carbonate (12.3 g) were added, and the admixture was refluxed for 2.5 hours. The reaction mixture was poured 
into ice water and partitioned with chloroform, and the chloroform layer was dried with anhydrous magnesium sulfate 
The solvent was removed by reduced-pressure distillation, and the resulting residue was purified by column chroma- 
tography on silica gel eluting with hexane/ethyl acetate (5/1) to obtain 5.04 g of the title compound (yield: 82%). 

1 H-NMR (CDCI3. 500MHz) : S 2. 30 (s. 3H). 3. 76 (s. 6H). 6. 30 (s. 1H). 6. 37 (s. 2H) 

Example 45 (Reference Example) 

2.frPimeth0XV-4-methvlDhenvl 4-methoxvphftnvl kutono 

3.5-Dimetrioxy toluene (1.00 g) obtained in Example 44 was dissolved in anhydrous tetrahydrofuran (10 ml), com- 
mercially available 2.5 M n-butyllithium-hexane solution (2.90 ml) was added at^5°C under nitrogen, and the admix- 
ZH-^fL 3 hOUrS - Commercially available 4-methoxybenzoyl chloride (1.23 g) was dissolved in 

tetrahydrofuran (10 ml), and the resulting solution was added slowly to the admixture at -45 °C. The reaction mixture 
*ff I ^ d f. rCX ! m J emperatUre for 1 hour then Partitioned between water and chloroform. The chloroform layer 
was dried with anhydrous magnesium sulfate, the solvent was removed by reduced-pressure distillation, and the resutt- 

109 ^"l* 88 P ^ column chromatography on silica gel eluting with hexane/ethyl acetate (5/1) to obtain 384 
mg of the title compound (yield: 20%). 

/^ R * (CD o,i 50 ° MHZ) : 8 2 40 (S ' 3H)l 3 69 (S> 6H) ' 3 85 < 8 ' 3H >' 6 - 43 < s ' 2H >- 6- 89 (d. J=9. 2Hz. 2H). 7. 82 
(u, J =9. 2 Hz, 2H) 
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Example 46 (Reference Example) 
50 2.6-Dihvdroxv-4>methytp henvl 4-hvffroxvDhenvl ketnno 



55 



2.6-r^ethoxy^methytpheny! 4-methoxyphenyl ketone (321 mg) obtained in Example 45 was dissolved in anhy- 
drous methylene chloride (10 mf). commercially available boron tribromide (349 ml) was added slowly while cooled in 
roe. and the admixture was stirred at room temperature overnight The reaction mixture was poured into ice water and 
then Partifcc^edwrth ethyl acetate. The ethyl acetate layer was washed with brine and then dried with anhydrous mag- 
nesium sulfate. The solvent was removed by reduced-pressure distillation, and the resulting residue was purified by col- 
umn chromatography on silica gel eluting with hexane/ethyl acetate to obtain 87 mg of the title compound (yield* 68%) 
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1 H-NMR (CDCI3, 500MHz) : 6 2. 16 (s, 3H), 6. 16 (S, 2H), 6. 79 (d, J=8. 6Hz, 2H), 7. 56 (d. J=8. 5Hz, 2H) 
Example 47 

(2.6-Dihvdroxy^methvlph^^^ 

4-Chloro-6.7<limethoxyquinoline (61 mg) and 2,6<iihydroxy-4-methylphenyl 4-hydroxyphenyl ketone (100 mg) 
obtained in Example 46 were dissolved in diethylene glycol dimethyl ether (0.5 ml), and the solution was stirred at 170 
°C for 20 minutes. The reaction mixture was partitioned between saturated aqueous sodium hydrogen carbonate and 
chloroform, and the chloroform layer was washed with brine and then dried with anhydrous magnesium sulfate. The sol- 
vent was removed by reduced-pressure distillation, and the resulting residue was purified by column chromatography 
on silica gel eluting with chlorofomVmethanol (100/1) to obtain 32 mg of the title compound (yield: 27%). 

1 H-NMR (DMSO, 500MHz) : 

8 2. 18 (s, 3H). 3. 90 (s. 3H), 3. 95 (s, 3H). 6. 20 (s, 2H) 6. 68 (d, J=4. 9Hz, 1H). 7. 32 (d, J=9. 2Hz, 2H), 7. 42 (s. 
1H), 7. 43 (s, 1H), 7. 82 (d, J=8. 6Hz, 2H), 8. 54 (d, J=5. 5Hz, 1H) 
Mass spectrometry data (FD-MS. m/z) : 432 (M + +1) 

Example 48 (Reference Examples) 

6.7-Dimethoxv-4-(4-nitroohenoxv) auinoline 

4-Chloro-6,7-dimethoxyquinoline (1 .84 g) and commercially available 4-nitrophenol (3.42 g) was mixed and stirred 
at 170 °C for 50 minutes. After cooling to room temperature in air, aqueous sodium hydrogen carbonate was added to 
the reaction mixture, and the admixture was extracted 3 times with ethyl acetate, and the ethyl acetate layer was 
washed with brine and then dried with anhydrous sodium sulfate. The solvent was removed by reduced-pressure distil- 
lation, and the resulting residue was purified by column chromatography on silica gel eluting with chlorofomVmethanol 
to obtain 4.54 g of the title compound (yield: 89%). 

1 H-NMR (CDCI3. 500MHz) : 8 4. 01 (s, 3H), 4. 06 (s, 3H), 6. 69 (d, J=4. 9Hz, 1 H), 7. 27 (d, J=9. 1 Hz, 2H), 7. 37 (s, 
1H), 7. 47 (s, 1H), 8. 32 (d. J=9. 1Hz, 2H), 8. 62 (d, J=4. 9Hz, 1H) 
Mass spectrometry data (FD-MS, m/z) : 326 (M + ) 

Example 49 (Reference Example) 

6.7-Dimethoxv-4-f4^aminoDhenoxy )ouinoline 

6.7-Dimethoxy-4-(4-nitropheno)(y)quinoline (1.00 g) was dissolved in N.NKJimethylformamide/ethyl acetate (30 
ml/15 ml), 10% palladium hydroxide-carbon (69 mg) was added, and the admixture was stirred at room temperature 
under hydrogen for 1 7 hours. The reaction mixture was filtered using Celite. The filtrate was washed with brine and then 
dried with anhydrous sodium sulfate. The solvent was removed by reduced-pressure distillation to obtain 799 mg of the 
titt compound (yield: 88%). 

1 H-NMR (CD3OD, 500MHz) : 6 4. 00 (s, 3H), 4. 00 (s. 3H), 6. 47 (d, J=5. 5Hz, 1H), 6. 82 (d. J=8. 6Hz, 2H), 6. 96 
(d, J-9. 2Hz, 2H), 7. 32 (s, 1H), 7. 62 (s, 1H), 8. 36 (d, J=5. 5Hz, 1H) 
Mass spectrometry data (FD-MS. m/z) : 296 (M + ) 

Example 50 

N-^46.7-Pimgthoxv^-Quinolinvn^ 

6.7-Dimethoxy-4-(4-aminophenQxy)quinoline (57 mg) and commercially available nicotinic acid (37 mg) were dis- 
solved in N.NKJimethylformamide (2 ml), l-ethyl-3-(3'ndimethylamin^^ hydrochloride (79 mg) was 
added, and the admixture was stirred at room temperature for 5 hours. The reaction mixture was partitioned between 
water and ethyl acetate, and the ethyl acetate layer was washed with brine and then dried with anhydrous sodium sul- 
fate. The solvent was removed by reduced-pressure distillation and the resulting crystallized product was washed with 
ether to obtain 47 mg of the title compound (yield: 61%). 
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1 H-NMR (CDa 3 , 500MHz) : 8 4. 05 (s, 3H), 4. 06 (s. 3H), 6. 49 (d, J=4. 9Hz, 1 H), 7. 22 (d. J=8. 6Hz, 2H), 7. 42 (s, 
1 H), 7. 47 (dd, J=4. 9, 7. 9Hz, 1 H), 7. 56 (s, 1 H), 7. 77 (d, J=9. 2Hz, 1 H), 8. 26 (d ( J=8. 5Hz. 2H), 8. 49 (d, J=4. 9Hz, 
1H), 8.79(d.J=3. 7Hz, 1H),9. 13 (s, 1H) 
Mass spectrometry data (FD-MS, m/z) : 401 (M*) 

Example 51 

N^4-r(6.7-Dimethoxv^-quinolirwltoxv^ 

6,7-Dimethoxy^-(4-aminophenoxy)quinoline (56 mg) and commerciaDy available 3,4-(fimethoxybenzoic acid (60 
mg) were dissolved in N,NKJimethyfformamide (2 ml), l-ethy1-3-(3XJimethylamin^ hydrochloride 
(81 mg) was added, and the admixture was stirred at room temperature for 22 hours. The reaction mixture was parti- 
tioned between water and ethyl acetate, and the ethyt acetate layer was washed with brine and then dried with anhy- 
drous sodium sulfate. The solvent was removed by reduced-pressure distillation, and the resulting residue was purified 
by column chromatography on silica gel eluting chloroformfecetone (10/1) to obtain 7 mg of the title compound (yield: 
8%). 

1 H-NMR (CDCI3, 500MHz) : 8 3. 87 (s. 3H), 3. 87 (s, 3H), 4. 06 (s. 3H), 4. 07 (s, 3H), 6. 48 (d. J=5. 5Hz, 1 H) ( 6. 63 
(d, J=8. 5Hz. 2H), 1. 18 (d, J=9. 2Hz, 2H), 7. 34 (m, 2H), 7. 43 (s, 1H), 7. 55 (s, 1H), 7. 57 (s. 1H), 7. 76 (d. J=8. 
20 6Hz, 2H), 8. 48 (d, J=5. 5Hz, 1H) 

Mass spectrometry data (FD-MS. m/z) : 460 (M+) 

Example 52 

25 N-(44(6,7-Dimethoxy-4<iuinolinvnow^ f63J 

6,7-Dimethoxy-4-(4-aminophenoxy)quinoline (52 mg) and commercially available cydohexanecarboxylic acid (46 
mg) were dissolved in N,N-dimethyfformamide (2 ml). 1 -ethyl-3-(3'<limetty!arrtino^^ hydrochloride 
(84 mg) was added, and the admixture was stirred at room temperature for 22 hours. The reaction mixture was then 
30 purified in the same manner as described in Example 51 to obtain 45 mg of the title compound (yield: 64%). 

1 H-NMR (CDCI3, 500MHz) : 8 1. 30 (m, 2H), 1. 56 (m, 2H), 1. 73 (m. 2H). 1. 85 (m, 2H), 1. 97 (m, 2H). 2. 26 (m, 
1H), 4. 05 (s. 3H), 4. 05 (s. 3H), 6. 43 (d, J=5. 5Hz, 1H). 7. 14 (d, J=8. 5Hz, 2H), 7. 36 (s. 1H), 7. 42 (s, 1H), 7. 55 
(s, 1H), 7. 63 (d. J=8. 5Hz, 2H), 8. 47 (d. J=5. 5Hz, 1H) 
35 Mass spectrometry data (FD-MS, m/z) : 406 (M+) 

Example 53 

N-{4-f(6.7-Dimemoxv-4<iu^ 

6,7-Dimethoxy-4-(4-aminophenoxy)quinoline (55 mg) and commercially available 2-furancarboxylic acid (32 mg) 
were dissolved in N.N^dimethyrfbrmamide (2 ml), 1-eth^-3-(3 <fimethylarniro hydrochloride (91 

mg) was added, and the admixture was stirred at room temperature for 22 hours. The reaction mixture was then purified 
in the same manner as described in Example 51 to obtain 35 mg of the title compound (yield: 48%). 

1 H-NMR (CDa 3 , 500MHz) : 8 4. 04 (s. 3H), 4. 05 (s, 3H), 6. 49 (d, J=4. 9Hz. 1 H), 6. 57 (dd, J=1 . 8. 8. 7Hz, 1 H), 7. 
20 (d, J=8. 6Hz, 2H), 7. 28 (d, J=7. 9Hz, 1H), 7. 42 (s, 1H), 7. 51 (s, 1H), 7. 56 (s, 1H), 7. 77 (d. J=9. 2Hz, 2H), 8. 
35 (s, 1H). 8. 49 (d, J=5. 5Hz, 1H) 
Mass spectrometry data (FD-MS, m/z) : 390 (M + ) 

Example 54 

N-14-rf 6. 7-Dimethoxv-4^uin olinvltoxy]phenvft-3-thioohenecarbox^ [65| 

6,7-Dimetrx)xy^(4-aminophenQxy)quinoline (54 mg) and commerciaDy available 3-thiophenecarboxylic add (44 
mg) were dissolved in N.N<Jimethytformamide (2 ml). 1-ethyl-3-(3^dimethylanronopro^ hydrochloride 
(82 mg) was added, and the admixture was stirred at room temperature for 31 hours. The reaction mixture was then 
purified in the same manner as described in Example 51 to obtain 41 mg of the title compound (yield: 55%). 
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1 H-NMR (CDCI3, 500MHz) : 8 4. 02 (s. 3H). 4. 04 (s, 3H) f 6. 46 (d, J=5. 5Hz. 1H), 7. 17 (d. J=8. 6Hz, 2H), 7. 38 (m, 
1H), 7. 55 (d, J=1. 2Hz. 1H). 7. 56 (s, 1H), 7. 73 (d. J=8. 6Hz, 2H). 8. 05 (dd. J-1. 2, 3. 1Hz. 1H). 8. 37 (s. 1H), 8. 
47(d.J=5. 5Hz. 1H) 

Mass spectrometry data (FD-MS, m/z) : 406 (M + ) 

5 

Example 55 

N-(4-K6.7-Dimethoxv-4^uinoli^ 

10 6,7-Dimethoxy-4-(4-aminophenoxy)quinoline (110 mg) and commercially available 4-nrtrobenzoic acid (100 mg) 
were dissolved in N.N-dimethylformamide (4 ml), 1 -ethyl-3-(3*<limethytaminopropyl)cartxxJiimide hydrochloride (176 
mg) was added, and the admixture was stirred at room temperature for 22 hours. The reaction mixture was then purified 
in the same manner as described in Example 50 to obtain 126 mg of the title compound (yield: 77%). 

is 1 H-NMR (DMSO-d 6 , 500MHz) : 8 3. 94 (s, 3H), 3. 95 (s, 3H), 6. 49 (d. J=5. 5Hz, 1 H). 7. 29 (d, J=9. 2Hz. 2H). 7. 39 

(s. 1H), 7. 52 (s, 1H), 7. 93 (d, J=9. 2Hz. 2H), 8. 21 (d, J=8. 6Hz. 2H). 8. 39 (d. J=9. 2Hz, 2H), 8. 48 (d, J=5. 5Hz. 
1H). 10. 7 (s, 1H) 

Mass spectrometry data (FD-MS, m/z) : 445 (M + ) 
20 Example 56 

N-{4-[(6J-Pimjffiivxy-4^ginvifr^^ 

6,7-Dimethoxy-4-(4-aminophenoxy)quinoline (51 mg) and commercially available 4-(dimethylamino)benzoic acid 
25 (44 mg) were dissolved in N, N-dimethyiformamide (2 ml), l-ethyl-S^S'-dimethylaminopropyOcarbodiimide hydrochlo- 
ride (83 mg) was added, and the admixture was stirred at room temperature for 1 6 hours. The reaction mixture was then 
purified in the same manner as described in Example 51 to obtain 7 mg of the title compound (yield: 10%). 

1 H-NMR (CDCI3, 500MHz) : 8 3. 06 (S. 6H). 4. 05 (s, 3H), 4. 06 (s. 3H). 6. 48 (d, J=4. 9Hz. 1H). 6. 71 (d. J=8. 6Hz, 
30 2H). 7. 1 7 (d. J=8. 5Hz, 2H). 7. 44 (s, 1 H). 7. 57 (s. 1 H). 7. 74 (d, J=8. 5Hz. 2H). 7. 81 (d. J=9. 2Hz. 2H). 7. 94 (s, 

1H).8.49(d. J=5. 5Hz. 1H) 
Mass spectrometry data (FD-MS. m/z) : 443 (M + ) 

Example 57 

35 

N-f4-r(6.7-Dimethoxv-4<iuinolin^ 

6.7-Dimethoxy-4-(4-aminophenoxy)quinoline (54 mg) and commercially available 4-acetytbenzoic acid (46 mg) 
were dissolved in N.N-dimethylformamide (2 ml), l-ethyl-3-(3'<limethylaminopropyl)carbodiimide hydrochloride (87 
40 mg) was added, and the admixture was stirred at room temperature for 22 hours. The reaction mixture was then purified 
in the same manner as described in Example 50 to obtain 43 mg of the title compound (yield: 53%). 

1 H-NMR (DMSOd 6 , 500MHz) : 8 2. 66 (s. 3H), 3. 94 (s, 3H). 3. 95 (s. 3H). 6. 48 (d. J=4. 9Hz, 1H), 7. 28 (d. J=9. 
2Hz. 2H), 7. 39 (s, 1H). 7. 52 (s. 1H). 7. 94 (d. J=9. 2Hz, 2H), 8. 10 (m. 4H), 8. 48 (d. J=5. 5Hz, 1H), 10. 6 (s. 1H) 
45 Mass spectrometry data (FD-MS, m/z) : 442 (M + ) 

Example 58 

N-{4-r(6,7-Dimethoxy-4-quinolinyl)oxylphenyl}-(4-butYlphertyQ^ [69] 

50 

6.7-Dimethoxy-4-(4-aminophenoxy)quinoline (54 mg) and commercially available 4-butyl benzoate (54 mg) were 
dissolved in N,N<limethyKormamide (2 ml), 1-ethyl-3-(3'-dimethylaminopropyt)carbodiimide hydrochloride (85 mg) was 
added, and the admixture was stirred at room temperature for 22 hours. Hie reaction mixture was then purified in the 
same manner as described in Example 51 to obtain 65 mg of the title compound (yield: 78%). 

55 

1 H-NMR (CDCI3. 500MHz) : 8 0. 95 (t. J=7. 3Hz. 3H). 1 . 38 (m. 2H), 1 . 64 (m, 2H). 2. 69 (t, J=8. 0Hz. 2H). 4. 05 (s. 
3H). 4. 06 (S. 3H), 6. 48 (d, J=5. 5Hz, 1H), 7. 19 (d, J=9. 2Hz. 2H), 7. 30 (d, J=8. 6Hz. 2H). 7. 42 (s. 1H). 7. 57 (s. 
1 H). 7. 75 (d. J=8. 6Hz. 2H). 7. 82 (d, J=8. 6Hz. 2H), 8. 03 (s. 1 H). 8. 49 (d, J=5. 5Hz. 1 H) 
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Mass spectrometry data (FD-MS, m/z) : 456 (M+) 
Example 59 
5 N-tt-rfSJ-Dimethoxv^uinolin^^ 

{4-[(6,7-Dimethoxy-4«iu^ (100 mg) was dissolved in N,N-dimethyl- 



formarrade/ethyl acetate (9 irt/5 ml), 10% palladium-carbon (69 mg) was added, and the admixture was stirred at room 
temperature under hydrogen for 22 hours. The reaction mixture was f Btered using Celrte. The filtrate was then distilled 
io under reduced pressure to remove the solvents, and the resultant residue was purified by column chromatography on 
silica gel elufing chloroform/acetone to obtain 85 mg of the title compound (yield: 91%). 

'H-NMR (DMSO-dg. 500MHz) : 6 3. 94 (s. 3H), 3. 95 (s, 3H). 5. 75 (brs, 2H). 6. 46 (d. J=4. 9Hz. 1 H). 6 61 (d J=8 
6Hz. 2H). 7. 22 (d. J=9. 2Hz. 2H). 7. 39 (s, 1 H), 7. 52 (s. 1 H). 7. 73 (d. J=& 5Hz. 2H). 7. 89 (d. J=9. 2Hz. 2H) 8 46 
15 (d. J=5. 5Hz. 1H), 9. 90 (s, 1H) 

Mass spectrometry data (FD-MS. m/z) : 415 (M+) 

Example 60 

20 N f4-rf6J-Dimethoxv^^uinolinvlto X v}nhpnvlV4^vrkfini^rt^ ya miriP pi] 

67-Dimethoxy-4-(4-aminophenoxy)quinoline (53 mg) and commercially available isonicotinic acid (45 mg) were 
dissolved in N.NWimethytformamide (2 ml). 1 -etnyl-3K3^imethylaminopropyl)cart>cxiiimide hydrochloride (98 mg) was 
added, and the admixture was stirred at room temperature for 62 hours. The reaction mixture was then purified in the 
25 same manner as described in Example 51 to obtain 22 mg of the title compound (yield: 31%). 

1 H-NMR (DMSO-dg. 500MHz) : 83. 94 (s. 3H). 3. 96 (s, 3H). 6. 48 (d. J=5. 5Hz. 1H). 7. 29 (d. J=9. 2Hz 2H) 7 39 

Sow 6 !h) 1H> " ? ' ^ J=4 ' 3HZ " 2H) ' ? " ^ J=8 ' 5H2 ' 2H) ' 8 48 (d ' J=4 ' 9HZ * 1H) - ^ 80 (d> J=4 ' 3HZ - 
so Mass spectrometry data (FD-MS. m/z) : 401 (M + ) 

Example 61 

NW(6J-Pimelrt0XV-4-au^^ 

6.7-Diiiieth(^^(4-aminophenoxy)quinoline (50 mg) and commercially available 2-thiophenecarboxylic acid (46 
mg) were dissolved in N.N-dimethyHormamide (2 ml). 1 -emyl-3-(3'<limethytaminopropy0(»rbodiimide hydrochloride 
(99 mg) was added, and the admixture was stirred at room temperature for 62 hours. The reaction mixture was then 
purified in the same manner as described in Example 51 to obtain 37 mg of the title compound (yield: 54%). 

1 H-NMR (CDCI3. 500MHz) : 8 4. 02 (s. 3H). 4. 04 (s. 3H). 6. 46 (d. J=5. 5Hz. 1 H), 7. 1 1 (m, 1 H). 7. 1 7 (d. J=8 6Hz 
2H). 7. 40 (s. 1H). 7. 55 (m. 1H). 7. 56 (s, 1H), 7. 73 (d. J=8. 5Hz. 2H), 7. 73 (m. 1H). 8. 38 (s. 1 H). 8. 48 (d. jU 
9Hz, 1H) 

Mass spectrometry data (FD-MS, m/z) : 406 (M+) 
Example 62 

N-f4-r(6J-Dimethoxv^<iui^ 

6J-Dimettx>xy^-(4^nopherK>xy)quino!ine (52 mg) was suspended in triethytarnine/methylene chloride (3 ml/2 
ml), commercially available biphenylcarbonyl chloride (80 mg) was added, and the admixture was stirred at room tem- 
perature for 25 hours. Aqueous sodium hydrogen carbonate was added to the reaction mixture, and the resulting admix- 
ture was extracted with ethyl acetate. The ethyl acetate layer was washed with brine and then dried with anhydrous 
sodium sulfate. The solvent was removed by reduced-pressure distillation, and the resulting residue was purified by col- 
umn chromatography on silica gel eluting with chloroform/acetone and further by washing resulting crystals with ace- 
toneto obtain 9 mg of the title compound (yield: 1 0%). 

1 H-NMR (DMSO-dg, 500MHz) : 83. 95 (s. 3H), 3. 95 (s, 3H). 6. 48 (d. J=5. 5Hz, 1H), 7. 28 (d. J=9. 2Hz, 2H), 7. 40 
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(s. 1 H), 7. 43 (t J=7. 3Hz, 1 H). 7. 50-7. 53 (m, 3H). 7. 77 (d, J=7. 3Hz. 2H), 7. 85 (d, J=8. 6Hz. 2H), 7. 96 (m, 2H), 
8. 08 (d, J=8. 5Hz, 2H), 8. 48 (d, J=4. 9Hz. 1H), 10. 4 (s, 1H) 
Mass spectrometry data (FD-MS, m/z) : 476 (M + ) 

Example g3 

N-{4-f(6.7-Dimethoxv-4Kauinolinyl^oxvlD henvlK4-lxitDxvph 

6,7-Dimethoxy-4-(4-aminophenoxy)quinoline (52 mg) was suspended in triethylamine/methylene chloride (3 ml/2 
ml), commercially available 4-butoxybenzoyl chloride (0.07 ml) was added, and the admixture was stirred at room tem- 
perature for 30 hours. The reaction mixture was then purified in the same manner as described in Example 62 to obtain 
34 mg of the trde compound (yield: 41%). 

1 H-NMR (CDCI 3 , 500MHz) : 6 0. 99 (t, J=7. 3Hz, 3H), 1. 52 (m, 2H), 1. 80 (m, 2H) P 4. 03 (m, 2H). 4. 04 (s. 3H), 4. 
05 (s, 3H), 6. 47 (d, J=4. 9Hz, 1 H), 6. 95 (d, J=9. 2Hz, 2H), 7. 18 (d, J=9. 2Hz, 2H) P 7. 46 (s, 1 H). 7. 57 (s, 1 H), 7. 
74 (d, J=9. 2Hz, 2H), 7. 86 (d. J=9. 2Hz, 2H), 8. 10 (s, 1H), 8. 49 (d, J=4. 9Hz, 1H) 
Mass spectrometry data (FD-MS, m/z) : 472 (M + ) 

Example 64 

N-i4-K6.7-Dimethoxv-4^ T75l 

6,7-Dimethoxy-4-(4-aminophenoxy)quinoline (52 mg) and commercially available 4-bromobenzoic acid (78 mg) 
were dissolved in N.N-dimethylformamide (2 ml), 1 -ethyl-3-(3'-dimethylarninopropy^ hydrochloride (102 

mg) was added, and the admixture was stirred at room temperature for 1 7 hours. The reaction mixture was then purified 
in the same manner as described in Example 51 to obtain 43 mg of the title compound (yield: 52%). 

1 H-NMR (CDCI3. 500MHz) : 8 4. 07 (s. 3H), 4. 07 (s, 3H). 6. 53 (d. J=5. 5Hz. 1H). 7. 22 (d, J=9. 2Hz. 2H). 7. 37 (s, 
1 H), 7. 50 (s, 1 H), 7. 62 (s, 1 H). 7. 65 (d, J=8. 6Hz, 2H), 7. 84 (d, J=8. 6Hz, 2H), 7. 86 (d, J=8. 6Hz, 2H), 8. 41 (d, 
J=5.5Hz, 1H) 

Mass spectrometry data (FD-MS, m/z) : 478 (M + ), 480 (M + +2) 
Example 65 

N-{4-f(6.7-Dimethow-4^uinoH 

6,7-Dimethoxy-4-(4-aminophenoxy)quinoline (100 mg) and commercially available monomethylterephthalic acid 
(130 mg) were cfissolved in N,N<limettTyrlbrmamide (4 ml), 1 -ethyl-3-(3'<limetriyiaminopro^t)carbodiimide hydrochlo- 
ride (227 mg) was added, and the admixture was stirred at room temperature for 18 hours. The reaction mixture was 
then purified in the same manner as described in Example 51 to obtain 99 mg of the title compound (yield: 64%). 

1 H-NMR (CDCI3, 500MHz) : 8 3. 98 (s, 3H), 4. 06 (s, 3H), 4. 06 (s, 3H), 6. 49 (d, J=4. 9Hz, 1H), 7. 22 (d, J=9. 2Hz, 
2H), 7. 43 (s, 1 H), 7. 56 (s. 1H), 7. 76 (d, J=9. 2Hz, 2H), 7. 97 (d, J=8. 6Hz, 2H), 8. 18 (d, J=8. 6Hz, 2H), 8. 49 (d, 
J=5. 5Hz, 1H) 

Mass spectrometry data (FD-MS, m/z) : 458 (M+) 
Example 66 

N-f4-K6.7-Dimethoxv-4-qu^ r771 

6,7-Dimethoxy-4-(4-aminophenoxy)quinoline (50 mg) and commercially available picolinic acid (42 mg) were dis- 
solved in N.N-dimethylformamide (2 ml), 1 -ethy1-3-(3*-dimethylaminopr^^ hydrochloride (123 mg) was 
added, and the admixture was stirred at room temperature for 19 hours. The reaction mixture was then purified in the 
same manner as described in Example 51 to obtain 38 mg of the title compound (yield: 56%). 

1 H-NMR (CDCI3, 500MHz) : 8 4. 06 (s. 3H), 4. 06 (s. 3H), 6. 49 (d, J=5. 5Hz, 1H), 7. 23 (d, J=8. 6Hz, 2H), 7. 43 (s, 
1H), 7. 51 (m, 1H). 7. 58 (s. 1H), 7. 89 (d. J=9. 2Hz. 2H), 7. 94 (m. 1H). 8. 33 (d, J=8. 0Hz, 1H), 8. 50 (d, J=5. 5Hz. 
1H), 8. 64 (dd, J-1. 8, 4. 9Hz. 1H) 
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Mass spectrometry data (FD-MS, m/z) : 401 (IvT) 

Example 67 

5 N^44(6.7-Dimethoxv^<iuinolinvftoxvtohe^ [78] 

{4-[(6.7-Dimethoxy^<|uinolin^ in methanol (3 

ml), 33% aqueous potassium hydroxide (1 .5 rrf) was added, and the admixture was stirred at room temperature for 2 
hours. The reaction mixture was washed 2 times with ethyl acetate, and the water layer was neutralized with dilute 
10 hydrochloric acid and extracted 2 times with chloroform. The chloroform layer was dried with sodium sulfate, and the 
solvent was then removed by reduced-pressure distillation to obtain 34 mg of the title compound (yield: 45%). 

1 H-IMMR (DMSOde, 500MHz) : 6 3. 93 (s, 3H), 3. 94 (s, 3H), 6. 47 (d, J=5. 5Hz, 1 H), 7. 28 (d, J=9. 2Hz, 2H). 7. 39 
(s, 1 H), 7. 51 (s, 1 H), 7. 92 (d. J=9. 2Hz. 2H), 8. 07 (m, 4H), 8. 47 (d, J=5. 5Hz. 1 H), 10. 5 (s. 1 H) 
15 Mass spectrometry data (FD-MS. m/z) : 444 (M+) 

Example 68 

N-{4-r(6.7-Dimethoxy-4<auinolir^ 

20 

6,7-Dimethoxy-4-(4-aminophenoxy)quinoline (53 mg) and commercially available cydopentanecarboxylic acid (66 
mg) were dissolved in N, N-dimethytformamide (2 ml), 1-ethyl-3-(3'<Jimethylaminopropy0cartxxjiimid hydrochloride 
(110 mg) was added, and the admixture was stirred at room temperature for 1 7 hours. The reaction mixture was purified 
in the same manner as described in Example 51 to obtain 35 mg of the title compound (yield: 50%). 

25 

1 H-NMR (CDCfe, 500MHz) : 5 1 . 64 (m. 2H), 1 . 81 (m. 2H). 1 . 91 (m, 4H). 2. 75 (m, 1 H). 4. 04 (s. 3H), 4. 04 (s, 3H). 
6. 44 (d. J=4. 9Hz. 1H). 7. 13 (d. J=9. 2Hz, 2H). 7. 45 (s. 1H), 7. 55 (m, 1H), 7. 65 (d. J=8. 6Hz, 2H), 8. 47 (d. J=5. 
5Hz. 1H). 

Mass spectrometry data (FD-MS, m/z) : 392 (IvT) 

30 

Example 69 
NH4J(&7 1 Dim gtt^ 

35 6,7-Dimethoxy-4-(4-aminophenoxy)quinoline (51 mg) and commercially available adamantanecarboxylic acid (1 1 0 
mg) were dissolved in N, N-dimethytformamide (2 ml). 1-ethyl-3-(3 <iirT>ethylarrun hydrochloride 
(1 07 mg) was added, and the admixture was stirred at room temperature for 1 5 hours. The reaction mixture was purified 
in the same manner as described in Example 51 to obtain 1 3 mg of the title compound (yield: 1 7%). 

40 1 H-NMR (CDQ 3 , 500MHz) : 6 1 . 82 (m. 6H), 2. 00 (m, 6H), 2. 13 (m, 3H), 4. 05 (s, 3H), 4. 05 (s, 3H), 6. 44 (d, J=4. 

9Hz, 1 H), 7. 15 (d, J=9. 2Hz. 2H), 7. 42 (S. 1 H), 7. 55 (m, 1 H), 7. 64 (d, J=9. 2Hz, 2H), 8. 46 (d. J=4. 9Hz, 1 H). 
Mass spectrometry data (FD-MS. m/z) : 458 (IvT) 

Example 70 

45 

N-f4-r(6.7-Pimethoxv-4<iuinolir^^ 

6,7-Dimethoxy-4-(4-aminophenoxy)quinoline (110 mg) and commercially available 4-acetaxybenzoic acid (207 mg) 
were dissolved in N, N-dimethytformamide (6 ml). 1 -ethyt-3-(3'<Jimetrtylai™n hydrochloride (223 

so mg) was added, and the admixture was stirred at room temperature for 7 hours. The reaction mixture was then purified 
in the same manner as described in Example 51 to obtain 123 mg of the title compound (yield: 72%). 

1 H-NMR (CDCla. 500MHz) : 5 2. 35 (s. 3H). 4. 06 (s. 3H). 4. 06 (s. 3H), 6. 49 (d. J=4. 9Hz. 1H), 7. 21 (d. J=9. 2Hz, 
2H). 7. 25 (d. J=9. 1Hz. 2H). 7. 43 (s. 1H). 7. 56 (s. 1H). 7. 73 (d. J=9. 2Hz. 2H). 7. 87 (s, 1H). 7. 93 (d. J=8. 6Hz, 
55 2H). 8. 50 (d, J=5. 5Hz. 1 H). 

Mass spectrometry data (FD-MS. m/z) : 458 (M+) 
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Example 71 

N-f4-[(67-Dimethoxy-4^uinQlinyi)QXYlphenyl}>2-(6-acetoxyn [82] 

s 6 J-Dirnethoxy-4-(4-aminophenoxy)quinoline (51 mg) and commercially available 6-acetoxy-2 -naphthoic acid (121 

mg) were dissolved in N,N-dimethytformamide (2 ml), 1 -ethyl^-(3'<lime^ylaminopropyi)cartxxliimide hydrochloride 
(124 mg) was added, and the admixture was stirred at room temperature for 13 hours. The reaction mixture was then 
ptirrfi d in the same manner as described in Example 51 to obtain 66 mg of the title compound (yield: 75%). 

10 1 H-NMR (DMSO-d 6 , 500MHz) : 6 2. 38 (s. 3H), 4. 03 (s. 3H) ( 4. 05 (s, 3H), 6. 49 (d, J=5. 5Hz, 1 H). 7. 20 (d, J=9. 
2Hz, 2H), 7. 30 (dd, J=2. 4, 9. 2Hz, 1H), 7. 42 (S, 1H), 7. 57 (m, 1H), 7. 61 (d, J=1. 8Hz, 1H), 7. 81 (d, J=9. 2Hz, 
2H), 7. 86 (d, J=8. 6Hz. 1 H), 7. 89 (d, J=9. 2Hz, 1H), 7. 94 (d, J=8. 6Hz, 1 H), 8. 38 (s, 1 H), 8. 49 (d, J=4. 9Hz, 1H) 
Mass spectrometry data (FD-MS, m/z) : 508 (M + ) 

15 Example 72 

N-{4-f(6 l 7-Dimethoxy-4<|uinolinyl)oxy]phenylh(4-hy^rox 

N-{4-[(6 J-Dimethoxy-4<|uinolinyl)oxy]phenyl}-(4-acetoxypherTy0cartx)xamid^ (103 mg) was dissolved in methanol 
20 (4 ml), 35% aqueous potassium hydroxide (2 ml) was added, and the admixture was stirred at room temperature for 5 
hours. The reaction mixture was partitioned with ethyl acetate/water, and the ethyl acetate layer was washed with brine 
and then dried with anhydrous sodium sulfate. The solvent was removed by reduced-pressure distillation, and the 
resulting crystals were washed with ether to obtain 77 mg of the title compound (yield: 82%). 

25 1 H-NMR (DMSOde. 500MHz) : 8 3. 94 (s, 3H), 3. 95 (s. 3H), 6. 46 (d, J=4. 9Hz. 1 H), 6. 87 (d, J=8. 5Hz, 2H), 7. 24 

(d, J=9. 2Hz. 2H), 7. 39 (s. 1H). 7. 52 (s. 1H), 7. 87 (d. J=8. 6Hz. 2H), 7. 90 (d. J=9. 2Hz. 2H), 8. 47 (d, J=5. 5Hz, 
1H). 10. 1 (s. 1H) 

Mass spectrometry data (FD-MS, m/z) : 417 (M++1) 

30 Example 73 

N-{4-r(gJ-Dimethoxy-4^Mi^ 

N-{4-[(6 7-Dimethoxy-4Hquinolin^ (47 mg) was dissolved in metha- 

35 nol (4 ml), 35% aqueous potassium hydroxide (2 ml) was added, and the admixture was stirred at room temperature for 
5 hours. The reaction mixture was then purified in the same matter as described in the Example 72 to obtain 37 mg of 
the title compound (yield: 86%). 

1 H-NMR (DMSO-d 6 , 500MHz) : 6 3. 95 (S, 3H), 3. 95 (S, 3H), 6. 49 (d, J=4. 9Hz, 1H), 7. 18 (m, 1H), 7. 20 (S, 1H), 
40 7. 27 (d, J=8. 6Hz, 2H), 7. 39 (S, 1H), 7. 53 (S, 1H), 7. 80 (d, J=8. 5Hz, 1H). 7. 92-7. 98 (m, 4H), 8. 47-8. 48 (m, 

2H), 10. 0 (brs, 1H). 10. 4 (s. 1H) 
Mass spectrometry data (FD-MS, m/z) : 467 (M + +1) 

Example 74 

45 

N-(4-Methoxyphenyl)-N , -(4-[(6 f 7-dimethoxy-4- 
quinolinyl )oxy] phenyl )urea [43] 

50 

6,7-Dimethoxy-4-(4-aminophenoxy)quinoline (53 mg) was dissolved in toluene (3 ml) with heat, 4-methoxyphenyl 
isocyanate (0.2 ml) was added, and the admixture was refluxed with heat for 30 minutes. The separated crystals were 
filtered and washed with toluene to obtain 54 mg of the title compound (yield: 68%). 

55 

1 H-NMR (DMSOde, 500MHz) : 5 3. 72 (s, 3H), 3. 94 (s. 3H), 3. 95 (s, 3H), 6. 44 (d. J=4. 9Hz, 1 H), 6. 87 (d. J=8. 
5Hz, 2H), 7. 19 (d, J=9. 2Hz, 2H) f 7. 37 (d, J=8. 5Hz, 2H), 7. 38 (s. 1 H), 7. 52 (s, 1 H) f 7. 58 (d, J=8. 5Hz, 2H), 8. 46 
(d. J=5. 5Hz, 1H), 8. 50 (s, 1H). 8. 73 (s, 1H) 
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Mass spectrometry data (FD-MS. m/z) : 445 (M+) 

Example 75 

N-(4-Fluorophenyl )-N'-{4-[ ( 6 , 7-dimethoxy4- 
quinolinyl ) oxy ] phenyl )urea [ 44 ] 



w 

6,7-Dimethoxy-4-(4-aminophenoxy)quino!ine (54 mg) was dissolved in toluene (3 ml) with heat 4-fluorophenyl iso- 
cyanate (0.2 ml) was added, and the admixture was refluxed with heat for 70 minutes. The separated crystals were fil- 
tered and washed with toluene to obtain 38 mg of the title compound (yield: 48%). 

is 1 H-NMR (DMSCWe. 500MHz) : 8 3. 94 (s, 3H). 3. 95 (s, 3H). 6. 44 (d, J=4. 9Hz, 1 H), 7. 12 (m, 2H), 7. 19 (m, 2H). 

7. 38 (s, 1 H), 7. 47 (m, 2H) t 7. 51 (s, 1H), 7. 59 (d. J=9. 2Hz, 2H), 8. 45 (d. J=5. 5Hz, 1 H). 8. 72 (s. 1 H), 8. 79 (s, 1 H) 
Mass spectrometry data (FD-MS, m/z) : 433 (IvT) 

Example 76 

20 

N-(4-Bromophenyl ) -N 9 - ( 4 - [ ( 6 , 7-dimethoxy4- 
quinolinyl)oxy]phenyl}urea [45] 



25 

6.7-Dimethoxy-4-(4-aminophenoxy)quinoline (52 mg) was dissolved in toluene (3 ml) with heat. 4-bromophenyl iso- 
cyanate (0.2 mO was added, and the admixture was refluxed with heat for 50 minutes. The separated crystals were fil- 
tered and washed with toluene to obtain 56 mg of the title corrpound (yield: 64%). 

30 

1 H-NMR (DMSO-d$, 500MHz) : 83. 94 (s, 3H), 3. 95 (s, 3H), 6. 44 (d. J=5. 5Hz, 1H), 7. 19 (d, J=9. 2Hz, 2H), 7. 39 
(s, 1 H), 7. 45 (m, 4H), 7. 51 (s, 1 H). 7. 59 (d, J=9. 2Hz, 2H), 8. 46 (d, J=5. 5Hz, 1 H), 8. 86 (s, 1 H), 8. 86 (s, 1 H) 
Mass spectrometry data (FD-MS, m/z) : 493 (M+), 495 (M + +2) 

35 Example 77 

N-{4-[( 6, 7-Dimethoxy-4-quinolinyl)oxy]phenyl)-N l -(4- 
nitrophenyl )urea [46] 

40 . 



6.7-Dimethoxy-4-(4-aminophenoxy)c(uinoline (103 mg) was dissolved in toluene (10 ml) with heat, 4-nrtrophenyl 
isocyanate (366 mg) was added, and the admixture was refluxed with heat for 60 minutes. The separated crystals were 
45 filtered and washed with toluene to obtain 1 41 mg of the title conrpound (yield: 88%). 

1 H-NMR (DMSO-dg, 500MHz) : 63. 94 (s, 3H), 3. 95 (s. 3H), 6. 45 (d, J=5. 5Hz, 1H), 7. 23 (d, J=8. 6Hz, 2H), 7. 39 
(s, 1H). 7. 51 (s, 1H), 7. 62 (d, J=9. 2Hz, 2H), 7. 71 (d, J=9. 2Hz, 2H), 8. 20 (d, J=9. 2Hz. 2H), 8. 46 (d, J=5. 5Hz, 
1H). 9. 08(S, 1H), 9. 49(s, 1H) 
so Mass spectrometry data (FD-MS, m/z) : 460 (M+) 



55 
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Example 78 

N-(4-Butylphenyl ) - N ' - { 4 - [ ( 6 , 7-dimethoxy-4- 
quinolinyl ) oxy] phenyl}urea [ 47 ] 



6,7-Dimethoxy-4-(4-aminophenoxy)quinoline (50 mg) was dissolved in toluene (3 ml) with heat, 4-butylphenyl iso 
cyanate (0.2 ml) was added, and the admixture was refluxed with heat for 26 minutes. The resulting residue was purified 
10 by column chromatography on silica gel eluting with chloroform/acetone (10/1) to obtain 36 mg of the title compound 
(yield: 45%). 

1 H-NMR (CDCI3/CD3OD, 500MHz) : 8 0. 93 (m, 3H), 1. 35 (m, 2H), 1. 57 (m, 2H), 2. 57 (m, 2H), 4. 06 (S, 3H), 4. 
06 (s, 3H), 6. 49 (m, 1H), 7. 14 (m, 4H), 7. 33-7. 62 (m, 6H), 8. 39 (m, 1 H) 
is Mass spectrometry data (FD-MS, m/z) : 471 (M + ) 

Example 79 

N - ( 4-aminophenyl ) - N ' - ( 4 - [ ( 6, 7-dim ethoxy-4- 

20 ' " — " 

quinolinyl ) oxy] phenyl} urea [48] 



25 N-{4-[(6J-Dimethoxy-4-quinolinyl)oxy]phenyl}-N'-(4-nitro)phenylurea (111 mg) was dissolved in N.N-dimethytfor- 
mamide (7 ml), 10% palladium hydroxide-carbon (100 mg) was added, and the admixture was stirred at room temper- 
ature under hydrogen for 22 hours. The reaction mixture was filtered using Celite. The filtrate was washed with brine 
and then dried with anhydrous sodium sulfate. The solvent was removed by reduced-pressure distillation to obtain 66 
mg of the title compound (yield: 63%). 

30 

1 H-NMR (DMSO-d 6 , 500MHz) : 5 3. 94 (s, 3H). 3. 94 (s. 3H), 4. 74 (brs, 2H), 6. 43 (d, J=4. 9Hz, 1 H), 6. 52 (d, J=8. 
6Hz, 2H), 7. 08 (d. J=8. 6Hz, 2H). 7. 16 (d, J=9. 2Hz, 2H), 7. 38 (s, 1 H), 7. 51 (s, 1 H), 7. 55 (d, J=9. 2Hz, 2H), 8. 14 
(S, 1H), 8. 45 (d, J=4. 9Hz, 1 H), 8. 61 (s, 1 H) 
Mass spectrometry data (FD-MS, m/z) : 430 (M + ) 

35 

Example 80 

N-(4-Ace1:ylphenyl)-N'-{4-[(6,7-aimet:hoxy-4- 
40 quinolinyl )oxy]phenyl}urea [49] 



6,7-Dimethoxy-4-(4-aminophenoxy)quinoline (51 mg) was dissolved in toluene (3 ml) with heat, 4-acetylphenyl iso- 
45 cyanate (210 mg) was added, and the admixture was refluxed with heat for 20 minutes. The resulting residue was puri- 
fied by column chromatography on silica gel eluting with chloroform/acetone (10/1) to obtain 50 mg of the title 
compound (yield: 64%). 

1 H-NMR (CDCI3/CD3OD, 500MHz) : 6 2. 59 (s. 3H), 4. 07 (s, 3H), 4. 07 (s, 3H), 6. 50 (d, J=5. 5Hz, 1H), 7. 17 (d, 
so J=8. 5Hz, 2H), 7. 36 (s, 1H), 7. 58 (s, 1 H), 7. 58 (d, J=8. 5Hz, 2H), 7. 60 (d, J=8. 5Hz, 2H), 7. 94 (d, J=8. 5Hz, 2H), 
8.40(d, J=5. 5Hz, 1H) 

Mass spectrometry data (FD-MS, m/z) : 457 (M + ) 
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Example 81 

N-{4-[ ( 6 , 7-Dimethoxy-4-quinolinyl )oxy] phenyl } - N 1 ■ ( 4- 
5 phenoxyphenyl )urea [50] — — 

6J-Dimethoxy^-(4-amincMDhenoxy)quinoline (53 mg) was dissolved in toluene (3 ml) with heat 4-phenoxyphenyf 
isocyanate (0.2 ml) was added, and the admixture was ref luxed with heat for 30 minutes. The resulting residue was puri- 
10 tied by cdumn chromatography on sflica gel eluting with chloroform/acetone (10/1) to obtain 55 mg of the title com- 
pound (yield: 60%). 

1 H-NMR (CDCVCD 3 OD, 500MHz) : 6 4. 46 (s, 3H), 4. 46 (s, 3H), 6. 51 (m. 1H). 6. 98-7. 62 (m, 15H). 8. 40 (m, 1H) 
Mass spectrometry data (FD-MS. m/z) : 507 (NT) 

15 

Example 82 

N M4-Isopropylphenyl)-N , -{4-[(6 / 7-dimethoxy4- 
20 quinollnyl )oxy] phenyl} urea [51] 



6.7-Dimethoxy-4-(4-aminophenoxy)quinoline (51 mg) was dissolved in toluene (3 ml) with heat. 4-tsopropytphenyl 
25 isocyanate (0.2 ml) was added, and the admixture was ref luxed with heat for 26 minutes. The resulting residue was puri- 
fied by column chromatography on silica gel eluting with chloroform/acetone (10/1) to obtain 70 mg of the title com- 
pound (yield: 90%). 

1 H-NMR (CD 3 OD, 500MHz) : 6 1 . 18 (d. J=6. 7Hz, 6H). 2. 82 (m, 1 H), 3. 97 (s, 3H), 4. 01 (s. 3H), 6. 37 (d. J=5. 5Hz 
30 1 H), 7. 04 (d. J=8. 5Hz, 2H), 7. 1 1 (d, J=8. 5Hz, 2H), 7. 25 (d. J=8. 5Hz, 2H), 7. 26 (s, 1 H). 7. 38 (s, 1 H), 7. 41 (d. 

J=9. 2Hz, 2H), 7. 54 (s. 1H), 7. 82 (s, 1H), 8. 03 (s, 1H), 8. 42 (d. J=5. 5Hz, 1H) 
Mass spectrometry data (FD-MS, m/z) : 457 (M + ) 

Example 83 

35 

— < 4-Triflu oromethylphenyl )-N'-{4-[(6 f 7-dlme1:hoxy-4- 
quinolinyl ) oxy ] phenyl } urea [52] 



6,7-Dimethoxy-4-(4-aminophenoxy)quiTOline (53 mg) was dissolved in toluene (3 ml) with heal. 4-trifluoromethyl- 
phenyl isocyanate (0.2 ml) was added, and the admixture was ref luxed with heat for 10 minutes. The separated crystals 
were filtered and washed with toluene to obtain 77 mg of the title conpound (yield: 88%). 

45 

1 H-NMR (CDCI 3 . 500MHz) : 8 4. 05 (s, 3H), 4. 05 (s, 3H). 6. 52 (d, J=5. 5Hz, 1H), 7. 18 (d, J=9. 2Hz f 2H), 7. 36 (s, 
1H), 7. 56 (s. 1H). 7. 59 (d. J=8. 6Hz t 2H), 7. 62 (d, J=8. 6Hz, 2H), 7. 63 (s, 1H), 8. 40 (d, J=5. 5Hz, 1H) 
Mass spectrometry data (FD-MS, m/z) : 483 (M+) 

so Example 84 



N ~ ( ^n-Butylphe nyl ) -N [ - (4 - [ ( 6 , 7 - d i me t h ox y = 4 - 
quinolyl ) oxy] phenyl} urea [147] 



6,7-Dimethoxy-4-(2-aminophenoxy)quinoline (56 mg), which was obtained, analogously to Exanple 49, by reduc- 
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ing 6,7<limethoxy-4-(2-nrtrophenoxy)quinoline obtained in the same manner as described in Example 48, except that 
2-nitrcphenol was used in place of 4-nitrophenol, was dissolved in toluene (3 ml) with heat, 4-n-butytphenyl isocyanate 
(0.2 ml) was added, and the admixture was refluxed with heat for 30 minutes. The resulting residue was purified by 
chromatography on silica gel eluting with chloroform/acetone (10/1) to obtain 45 mg of the title compound (yield: 50%). 

^-NMR (CDCI 3 , 500MHz) : 8 0. 89 (t, J=7. 3Hz, 3H). 1. 30 (m, 2H), 1. 52 (m, 2H), 2. 50 (m, 2H), 3. 90 (s, 3H), 3. 
93 (s, 3H), 6. 22 (d, J=4. 9Hz, 1H) P 6. 87 (d, J=7. 3Hz, 1H), 6. 96- 7. 01 (m, 4H), 7. 15 (brs, 1H), 7. 28-7. 31 (m, 
4H), 8. 12 (brs, 1H), 8. 26 (d, J=4. 9Hz, 1H), 8. 58 (d, J=7. 9Hz, 1H) 
Mass spectrometry data (FD-MS, m/z) : 471 (M+) 

Example 85 

N-(4-n-Butylphenyl)-N , '{3-[(6,7-diinethoxy-4- 
quinolyl )oxy] phenyl }urea [91] 



6,7-Dimethoxy-4-(3-aminophenoxy)quinoline (51 mg), which was obtained, analogously to Example 49, by reduc- 
ing 6,7<limethoxy-4-(3-nitrophenoxy)quinoline obtained in the same manner as described in Example 48, except that 
3-nitrophenol was used in place of 4-nitrophenol, was dissolved in toluene (3 ml) with heat, 4-n-butylphenyi isocyanate 
(0.2 ml) was added, and the admixture was refluxed with heat for 50 minutes. The resulting residue was purified by 
chromatography on silica gel eluting with chloroform/acetone (10/1) to obtain 26 mg of the title compound (yield: 32%). 

1 H-NMR (CDCI3, 500MHz) : 8 0. 89 (t, J=7. 3Hz, 3H), 1. 30 (m, 2H), 1. 52 (m. 2H). 2. 51 (m, 2H), 3. 95 (s, 1H), 4. 
00 (s, 1H), 6. 49 (d. J=5. 5Hz. 1H), 6. 81 (d, J=8. 0Hz. 1H). 7. 04 (d, J=7. 9Hz. 2H), 7. 21-7. 30 (m. 5H) P 7. 37 (s. 
1H), 7. 51 (s, 1H). 7. 84 (brs. 1H). 8. 24 (brs, 1H). 8. 43 (d. J=4. 9Hz, 1H) 
Mass spectrometry data (FD-MS. m/z) : 471 (M+) 

Example 86 

N-n-But:yl-N' -{4- [ ( 6, 7-dimet:hoxy-4-quinolyl )oxy] phenyl} urea 
[139] 



6,7-Dimethoxy«4-(4-aminophenoxy)quinoline (51 mg) was dissolved in toluene (3 ml) with heat, n-butyl isocyanate 
(0.2 ml) was added, and the admixture was refluxed with heat for 14 hours. The resulting residue was purified by chro- 
matography on silica gel eluting with chloroform/acetone (10/1) to obtain 31 mg of the title compound (yield: 46%). 

1 H-NMR (CDCI3, 500MHz) : 6 0. 93 (t, J=7. 3Hz, 3H), 1. 37 (m, 2H), 1. 53 (m. 2H), 3. 28 (m, 2H), 4. 04 (s, 3H), 4. 
04 (s, 3H), 5. 04 (brs, 1H), 6. 44 (d, J=5. 5Hz. 1H), 6. 98 (brs, 1H). 7. 11 (d, J=9. 2Hz, 2H), 7. 41 (s, 1H), 7. 43 (d, 
J=9. 2Hz. 2H), 7. 55 (s, 1H), 8. 46 (d. J=4. 9 Hz. 1H) 
Mass spectrometry data (FD-MS, m/z) : 395 (M+) 

Example 87 

N-f4-r6.7-Dimethoxv-4<iuirM^^ M 571 

6.7-Dimethoxy-4-(4-aminophenoxy)quinoline (53 mg) and commercially available 4-trifluoromethanebenzoic acid 
(102 mg) were dissolved in N.N-dimethylfornramide (3 ml). 1 -ethyl-S^S'-dimethylaminopropyOcarbodiimide hydrochlo- 
ride (102 mg) was added, and the admixture was stirred at room temperature for 14 hours. The reaction mixture was 
partitioned between water and ethyl acetate, and the ethyl acetate layer was washed with brine and then dried with 
anhydrous sodium sulfate. The solvent was removed by reduced-pressure distillation and the resulting crystallized 
product was washed with ethyl acetate to obtain 32 mg of the title compound (yield: 38%). 

1 H-NMR (CDCI3, 500MHz) : 6 4. 04 (s, 3H), 4. 05 (s. 3H), 6. 48 (d, J=4. 9Hz, 1 H), 7. 22 (d, J=8. 5Hz. 2H), 7. 41 (s, 
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1 H). 7. 55 (s. 1 H), 7. 76 (d. J=8. 9iz. 2H), 7. 76 (d, J=8. 6Hz, 2H), 8. 02 (d. J=7. 9Hz f 2H), 8. 1 3 (brs, 1 H), 8. 49 (d 
J=5.5Hz. 1H) 

Mass spectrometry data (FD-MS, m/z) : 468 (M+) 
5 Example 88 

N-f4-f6,7-DimethQxv-4<iuiry3Mto^^ p sft] 

6,7-Dimethoxy-4-(4-aminophenoxy)quinoline (52 mg) and commercially available 4-cydohexytt>enzoic acid (109 
io mg) were dissolved in N,N-dimethylformamide (3 ml), 1 -ethyl-3-(3XiimethyiaminopropyO hydrochloride 
(1 10 mg) was added, and the admixture was stirred at room temperature for 14 hours. The reaction rrixture was then 
purified in the same manner as described in Example 51 to obtain 54 mg of the titie corrpound (yield: 64%). 

1 H-NMR (CDCI3, 500MHz) : 8 1. 25-1. 86 (m, 10H), 2. 55 (m, 1H), 4. 01 (s, 3H). 4. 03 (s, 3H), 6. 46 (d J=5 5Hz 
15 1 H). 7. 16 (d. J=8. 5Hz, 2H), 7. 27 (d. J=7. 9Hz, 2H), 7. 39 (s, 1 H), 7. 55 (s. 1 H). 7. 75 (d, J=9. 2Hz, 2H), 7. 83 (d 

J=8- 6Hz, 2H). 8. 46 (d, J=5. 5Hz, 1 H) 
Mass spectrometry data (FD-MS. m/z) : 482 (IvT) 

Example 89 

20 

N-(3-r6,7-Pimethaxv-4KiuinoM^ [159] 

6,7-Dimethoxy-4-(3-aminophenoxy)quinoline (54 mg) and commercially available 4-t-butyt benzoic acid (102 mg) 
were dissolved in N,N-dimethyfformamide (3 ml), 1 ^hyl-3^3'<fim^hylaminopropyl)cartxxiiimjde hydrochloride (106 
25 mg) was added, and the admixture was stirred at room temperature for 6 hours. The reaction mixture was then purified 
in the same manner as described in Example 51 to obtain 29 mg of the title compound (yield: 35%). 

1 H-NMR (CDCfe. 500MHz) : 8 1. 34 (s. 9H). 4. 01 (s. 3H). 4. 04 (s. 3H). 6. 55 (d. J=4. 9Hz. 1H). 6. 97 (d. J=7. 3Hz 
1 H), 7. 29-7. 68 (m. 7H), 7. 85 (d, J=7. 9Hz, 2H), 8. 48 (d, J=4. 9Hz. 1 H). 8. 59 (brs, 1 H) 
30 Mass spectrometry data (FD-MS, m/z) : 456 (M+) 

Example 90 

N-f3-r6J-PimethoxY^i^ pm] 

6.7-Dimethoxy^-(3-an™nophenylthio)quinoline (62 mg) and commercially available 4-t-butyl benzoic acid (109 mg) 
were dissolved in N.N-dimethylformamide (3 ml), 1^hyl-3-(3 f <lim^hylaminopropyl)carbodiimide hydrochloride (112 
mg) was added, and the admixture was stirred at room temperature for 25 hours. The reaction mixture was then purified 
in the same manner as described in Example 51 to obtain 54 mg of the title compound (yield: 57%). 

1 H-NMR (CDCI3, 500MHz) : 6 1. 31 (s, 9H), 4. 00 (s. 3H), 4. 01 (s. 3H), 6. 83 (d, J=4. 9Hz, 1H). 7. 20-7. 99 (m. 
9H), 8. 06 (m, 1 H), 8. 39 (d, J=4. 9Hz, 1 H), 8. 60 (brs. 1 H) 
Mass spectrometry data (FD-MS, m/z) : 472 (IvT) 

45 Example 91 

N-fH6J-Pim^w-4™ fifii] 

6,7-Dimethoxy-4-(4-aminophenoxy)quinoline (62 mg) and commercially available 4-butyl benzoic acid (104 mg) 
so were dissolved in N.N-dimethyHbrmamide (3 ml), l-ethyl-SKS^im^aminoprop^cartxxiiimide hydrochloride (117 
mg) was added, and the admixture was stirred at room temperature for 21 hours. The reaction mixture was then purified 
in the same manna- as described in Exanrple 51 to obtain 21 mg of the title confound (yield: 22%). 

1 H-NMR (CDd 3 . 500MHz) : 80. 94 (t J=7. 3Hz. 3H). 1. 38 (m. 2H), 1. 63 (m, 2H). 2. 69 (t. J=7. 9Hz. 2H), 4. 03 (s 
55 3H). 4. 05 (s, 3H), 6. 72 (d. J=4. 9Hz. 1 H). 7. 30 (d. J=7. 9Hz. 2H), 7. 39 (s. 1 H). 7. 42 (s, 1 H). 7. 57 (d. J=8. 5Hz. 
2H), 7. 78 (d, J=8. 5Hz. 2H), 7. 81 (d. J=7. 9Hz. 2H), 8. 08 (s, 1 H). 8. 42 (d, J=5. 5Hz. 1 H) 
Mass spectrometry data (FD-MS. m/z) : 472 (M+) 
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Example 92 

N- { 4- [ 6 , 7-Dimethoxy-4-quinolyl ) oxy ] phenyl }-N'-(4- 
methoxy thiopheny 1 ) urea [163] 



6,7-Dimethoxy-4-{4-aminophenoxy)quinoline (53 mg) was dissolved in toluene (3 ml) with heat, 4-methylthiophenyl 
10 isocyanate (0.2 ml) was added, and the admixture was refluxed with heat for 8 minutes. The separated crystals were 
filtered and washed with toluene to obtain 62 mg of the title compound (yield: 76%). 

1 H-NMR (DMSO<l 6 , 500MHz) : 8 2. 44 (s. 3H), 3. 94 (s, 3H), 3. 95 (S, 3H), 6. 44 (d, J=4. 9Hz, 1H), 7. 19 (d, J=9. 
2Hz, 2H), 7. 23 (d, J=8. 5Hz, 2H), 7. 38 (s, 1 H). 7. 44 (d, J=9. 2Hz, 2H), 7. 52 (s. 1 H). 7. 58 (d, J=8. 6Hz, 2H), 8. 46 
15 (d, J=4. 9Hz, 1 H), 8. 70 (s, 1 H), 8. 79 (S, 1 H) 

Mass spectrometry data (FD-MS, m/z) : 461 (M+) 

Example 93 

20 N- ( 3-Ethoxycarbonylpheny 1 ) - N ' -{4- [ ( 6 , 7 -dimethoxy-4- 

quinolyl ) oxy] phenyl} urea [164] 



25 

6,7-Dimethoxy-4-(4-aminophenoxy)quinoline (53 mg) was dissolved in toluene (5 ml) with heat. 3-ethoxycarbonyl- 
phenyl isocyanate (284 mg) was added, and the admixture was refluxed with heat for 1 hour. The resulting residue was 
purified by column chromatography on silica gel eluting with chloroform/acetone (10/1) to obtain 18 mg of the title com- 
pound (yield: 20%). 

30 

1 H-NMR (CDCI 3 , 500MHz) : 8 1. 38 (m, 3H), 3. 98 (s, 3H), 4. 05 (s, 3H), 4. 35 (m, 2H), 6. 45 (d, J=5. 5Hz, 1H), 7. 
12 (d. J=9. 2Hz, 2H), 7. 40 (s. 1 H), 7. 47 (d. J=9. 2Hz, 2H), 7. 47 (d, J=8. 6Hz, 2H), 7. 58 (s, 1 H), 7. 96 (d, J=9. 2Hz, 
2H), 8. 05 (s, 1H), 8. 17 (s. 1 H). 8. 47 (d. J=5. 5Hz, 1H) 
Mass spectrometry data (FD-MS, m/z) : 487 (M + ) 

35 

Example 94 

N-(4-Chlorophenyl)-N , -(4-[(6 / 7-dimethoxy-4- 
40 quinolyl )oxy] phenyl} urea [165] 



6,7-Dimethoxy-4-(4-aminophenoxy)quinoline (52 mg) was dissolved in toluene (5 ml) with heat, 4-chlorophenyl iso- 
45 cyanate (0.2 ml) was added, and the admixture was refluxed with heat for 1 hour. The separated crystals were filtered 
and washed with toluene to obtain 43 mg of the title compound (yield: 55%). 

1 H-NMR (DMSOde, 500MHz) : 8 3. 94 (s, 3H). 3. 95 (s. 3H), 6. 44 (d, J=5. 5Hz, 1 H), 7. 20 (d. J=9. 2Hz, 2H), 7. 32 
(d, J=8. 5Hz, 2H), 7. 38 (s, 1H), 7. 49 (d, J=9. 2Hz, 2H), 7. 51 (s, 1H), 7. 58 (d, J=9. 2Hz, 2H), 8. 46 (d, J==4. 9Hz, 
so 1H), 8. 83 (brs, 1H), 8. 83 (brs, 1H) 

Mass spectrometry data (FD-MS. m/z) : 449 (M+), 451 (M + +2) 
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Example 95 

N>(2-Isoprop ylphenyl ) -N ' -{4 - [ ( 6 , 7 -dimethoxy-4 
quinolyl )oxy] phenyl) urea [166] 



6J-Dimethoxy-4-(4-aminophenoxy)quinoline (44 mg) was dissolved in toluene (5 ml) with heat 2-isopropylphenyl 
io isocyanate (0.2 ml) was added, and the admixture was ref luxed with heat for 80 minutes. The resulting residue was puri- 
fied by column chromatography on sflica gel eluting with chloroform/acetone (10/1) to obtain 14 mg of the title com- 
pound (yield: 20%). 

1 H-NMR (CDOa, 500MHz) : 8 1. 21 (m, 6H), 3. 21 (m, 1H), 4. 04 (s. 3H), 4. 04 (s, 3H), 6. 42 (m. 1H), 6. 63 (m. 1H), 
15 7.09~7.55(m.11H),8.46(m, 1H) 

Mass spectrometry data (FD-MS, m/z) : 457 (M+) 

Example 96 



20 



N-{4-[ ( 6, 7-Dimethoxy-4-quinolyl )oxy] phenyl }-N [ -phenylurea 
[167] 



25 

6.7-Dimethoxy-4-(4-aminophenoxy)quinoline (51 mg) was dissolved in toluene (5 ml) with heat, phenyl isocyanate 
(0.2 ml) was added, and the admixture was ref luxed with heat for 50 minutes. The resulting residue was purified by col- 
umn chromatography on silica gel eluting with chloroform/acetone (10/1) to obtain 21 mg of the title compound (yield: 
41%). 

30 

1 H-NMR (CDCI3, 500MHz) : 84. 04 (s, 3H), 4. 04 (s, 3H), 6. 61 (m, 1H), 7. 05 (m, 1H), 7. 36-7. 44 (m. 10H), 7. 99 

(s. 1H), 8. 31 (s, 1H), 8. 36 (m, 1H) 

Mass spectrometry data (FD-MS, m/z) : 431 (M+) 

35 Example 97 

N- (4- [ ( 6 , 7 "Dimethoxy- 4 -quinolyl )oxy] phenyl }-N ' - ( 2- 
ni t ropheny 1 ) urea [168] ~ 

40 



6,7-Dimethoxy-4-(4-aminophenoxy)quinoline (83 mg) was dissolved in toluene (8 ml) with heat 4-nitrophenyl iso- 
cyanate (370 mg) was added, and the admixture was ref luxed with heat for 40 minutes. The deposited crystals were 
45 filtered and washed with toluene to obtain 58 mg of the title compound (yield: 45%). 

1 H-NMR (DMSO^dg, 500MHz) : 6 3. 94 (s. 3H), 3. 95 (s. 3H), 6. 46 (d. J=5. 5Hz, 1 H), 7. 22 (m. 1H), 7. 23 (d, J=9. 
2Hz. 2H), 7 . 38 (s, 1 H), 7. 51 (s. 1 H), 7. 62 (d. J-9. 2Hz, 2H). 7. 71 (m, 1 H), 8. 1 1 (m, 1 H), 8. 31 (m. 1H), 8. 46 (d, 
J=5. 5Hz. 1H), 9. 62 (s, 1H), 9 . 96 (s. 1H) 
so Mass spectrometry data (FD-MS, m/z) : 460 (M+) 
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Example 98 

N - ( 2-Aminophenyl ) - N ' - { 4 - [ ( 6 , 7-dimethoxy-4- 
qu inoly 1 ) oxy ] phenyl } urea [169] 



N-{4-[(6 ,7-Dimethoxy-4-quinoly1)oxy]phenyl}-N'-(2-ni1rophenyl)urea (42 mg) was dissolved in N,N-dimethyrforma- 
10 mide/ethyl acetate (1 2 ml/6 ml), 20% palladium hydroxide-carbon (70 mg) was added, and the admixture was stirred at 
room temperature under hydrogen tor 3 hours. The reaction mixture was filtered using Celrte, after which the filtrate was 
washed with brine and then dried with anhydrous sodium sulfate. The solvent was removed by reduced-pressure distil- 
lation to obtain 39 mg of the title compound (yield: 100%). 

is 1 H-NMR (DMSO-d 6f 500MHz) : 6 3. 94 (s, 3H), 3. 95 (s, 3H), 4. 77 (brs, 2H), 6. 44 (d, J=5. 5Hz, 1 H) ( 6. 58 (m, 1 H), 
6. 75 (m, 1 H), 6. 85 (m, 1 H). 7. 1 8 (d, J=8. 5Hz, 2H), 7. 34 (m, 1 H), 7. 38 (s. 1 H), 7. 52 (s. 1 H). 7. 58 (d, J=9. 2Hz, 
2H), 8. 29 (s, 1H), 8. 46 (d, J=4. 9Hz, 1H) P 8. 92 (s. 1H) 
Mass spectrometry data (FD-MS, nVz) : 430 (M + ) 

20 Example 99 

N-{4 - [ ( 6 , 7-Dimethoxy-4-quinolyl ) oxy ] phenyl } - N 1 -(3- 

nitrophenyl )urea [ 170] 

25 " ' 



6,7-Dimethoxy-4-(4-aminophenoxy)quinoline (83 mg) was dissolved in toluene (6 ml) with heat, 3-nitrophenyl iso- 
cyanate (384 mg) was added, and the admixture was ref luxed with heat for 40 minutes. The resulting residue was puri- 
30 tied by column chromatography on silica gel eluting with chloroform/acetone (10/1) to obtain 44 mg of the title 
compound (yield: 34%). 

1 H-NMR (DMSO<l 6 , 500MHz) : 5 3. 99 (s. 3H), 4. 04 (s. 3H), 6. 43 (d, J=4. 9Hz, 1 H), 7. 10 (d, J=9. 2Hz, 2H), 7. 38 
(m, 2H). 7. 47 (d. J=8. 6Hz, 2H). 7. 57 (s, 1 H), 7. 81 (m, 2H), 8. 19 (s, 1 H), 8. 31 (S, 1 H), 8. 46 (d, J=4. 9Hz, 1H), 8. 
35 59 (s, 1H) 

Mass spectrometry data (FD-MS, m/z) : 460 (M + ) 

Example 100 

40 N-{4-[ ( 6, 7-Dimet:hoxy-4-quinolyl ) oxy] phenyl} -N' -octylurea 

[171] 

45 

6,7-Dimethoxy-4-(4-aminophenoxy)quinoline (51 mg) was dissolved in toluene (5 ml) with heat, octyl isocyanate 
(0.2 ml) was added, and the admixture was ref luxed with heat for 2 hours. The resulting residue was purified by column 
chromatography on silica gel eluting with chloroform/acetone (10/1) to obtain 32 mg of the title compound (yield: 41%). 

so 1 H-NMR (CDCJ 3 , 500MHz) : 8 0. 87 (m, 3H) f 1 . 26-1 . 30 (m p 10H), 1. 53 (m, 2H), 3. 27 (m. 2H), 4. 03 (s, 3H), 4. 03 

(S, 3H). 5. 04 (m, 1H), 6. 44 (d, J=5. 5Hz, 1H). 6. 97 (s, 1H), 7. 10 (d, J=8. 6Hz. 2H), 7. 41 (s, 1H). 7. 42 (d, J=8. 
6Hz, 2H), 7. 55 (s, 1 H). 8. 46 (d, J=4. 9Hz, 1 H) 
Mass spectrometry data (FD-MS, m/z) : 451 (M + ) 
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Example 101 

N-(3-Aminop henyl)-N , -{4-[(6 / 7-dii P ethoxy-4 
quinolyl )oxy] phenyl} urea [172] 



N^4-[(6.7-Dimethoxy-4^uinoly0oxy^ (28 mg) was dissolved in N.ISWimethytforma- 

10 mide/ethyl acetate (5 ml/2.5 ml), 20% palladium hydroxide-carbon (97 mg) was added, and the admixture was stirred 
at room temperature under hydrogen tor 3 hours. The reaction mixture was filtered using Celite, the filtrate was washed 
with brine and then dried with anhydrous socfium sulfate. The solvent was then removed by reduced-pressure distillation 
to obtain 13 mg of the title compound (yield: 51%). 

is 1 H-NMR (CDCI3, 500MHz) : 6 4. 02 (s, 3H) ( 4. 03 (s, 3H) f 6. 41 (m, 1 H), 6. 41 (d, J=5. 5Hz, 1 H), 6. 61 (m. 1 H). 6. 

90 (s. 1 H). 7. 05 (m, 1 H), 7. 09 (d, J=8. 5Hz. 2H), 7. 40 (s, 1 H), 7. 43 (m. 1 H). 7. 47 (d, J=8. 5Hz, 2H), 7. 55 (s, 1 H) 
8.03(s.1H),8.44(d, J=5.5Hz. 1H) V 
Mass spectrometry data (FD-MS, m/z) : 430 (M+) 

so Example 102 

N-Allyl-N ' - {4- [ ( 6, 7-dirnet:hoxy-4-qu:tnolyl ) OX y] phenyl}urea 
[173] — 

25 



6.7-Dimethoxy-4-(4-aminophenoxy)quinoIine (50 mg) was dissolved in N.N^Jimethylfomiamide (5 ml), ally! isocy- 
anate (0.2 mO was added, and the admixture was stirred at 80 °C for 1 5 hours with heal. Water was added to the reac- 
30 tion mixture, the admixture was extracted 2 times with ethyl acetate, and the organic layer was washed with brine and 
then dried with anhydrous sodium sulfate. The solvent was removed by reduced-pressure distillation and the resulting 
residue was purified by column chromatography on silica gel eluting with chloroform/acetone (10/1) to obtain 61 ma of 
the title compound (yield: 96%). 

35 1 H-NMR (CDCI3. 500MHz) : 5 3. 90 (m, 2H), 4. 03 (s. 3H). 4. 03 (s. 3H), 5. 12 (d, J=10. 4Hz. 1H). 5. 23 (d. J=17 

7Hz. 1 H), 5. 62 (s. 1 H). 5. 88 (m, 1 H), 6. 41 (d. J=4. 9Hz. 1 H), 7. 08 (d, J=8. 5, 2H), 7. 39 (s. 1H). 7. 44 (d. J=8. 5Hz 
2H). 7. 54 (s, 1 H). 7. 75 (s. 1 H). 8. 44 (d. J=5. 5Hz, 1 H) 
Mass spectrometry data (FD-MS. m/z) : 379 (IvT) 

40 Example 103 

N - { 4 - [ ( 6 , 7 - Dimethoxy - 4 -quinolyl ) oxy] phenyl )-N' -( 1 -naph- 
thyl)urea [174] — 



6,7-Dimethoxy-4-(4-aminophenoxy)quinoline (50 mg) was dissolved in toluene (5 ml) with heat 1-naphthyl isocy- 
anate (0.2 ml) was added, and the admixture was refluxed with heat for 20 minutes. The resulting residue was purified 
so by column chromatography on silica gel eluting with chloroform/acetone (10/1) to obtain 41 mg of the title compound 
(yield: 52%). 

1 H-NMR (DMSO<Je. 500MHz) : S3. 95 (s. 3H). 3. 95 (s, 3H). 6. 45 (d. J=5. 5Hz. 1H). 7. 21 (d. J=9. 2Hz. 2H). 7 38 
(s. 1 H). 7. 48-7. 65 (m. 7H). 7. 92-8. 15 (m, 3H). 8. 46 (d. J=4. 9Hz. 1H). 8. 80 (s. 1H). 9. 20 (s. 1 H) 
55 Mass spectrometry data (FD-MS. mfe) : 465 (M+) 
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Example 104 

N - ( 2-Biphenyl)-N' - { 4 - [ ( 6, 7 - dimethoxy-4- 
quinolyl )oxy] phenyl} urea [175] 



6.7-Dimethoxy-4-(4-aminophenoxy)quinoline (52 mg) was dissolved in toluene (5 ml) with heat, 2-biphenyl isocy- 
10 anate (0.2 ml) was added, and the admixture was ref luxed with heat for 30 minutes. The resulting residue was purified 
by column chromatography on silica gel eluting with chloroform/acetone (10/1) to obtain 56 mg of the title compound 
(yield: 64%). 

1 H-NMR (CDCI 3 , 500MHz) : 6 3. 97 (s, 3H), 4. 04 (s, 3H), 6. 35 (d, J=5. 5Hz, 1 H), 6. 96 (s, 1H), 7. 40 (d. J=9. 2Hz. 
15 2H), 7. 14-7. 39 (m, 11H), 7. 54 (s, 1H), 7. 89 (brs, 1H) P 8. 08 (d, J=8. 6Hz, 1H), 8. 33 (d. J=5. 5Hz, 1H) 
Mass spectrometry data (FD-MS, m/z) : 491 (M + ) 

Example 105 

20 N-(4-Ethylphenyl)-N' - ( 4 - [ ( 6,7-dimethoxy-4- 

quinolyl )oxy] phenyl) urea [188] 



6.7-Dimethoxy-4-(4-aminophenoxy)quinoline (51 mg) was dissolved in toluene (5 ml) with heat 4-ethylphenyl iso- 
cyanate (0.2 ml) was added, and the admixture was ref luxed with heat for 90 minutes. The resulting residue was purified 
by column chromatography on silica gel eluting with chloroform/acetone (10/1) to obtain 42 mg of the title compound 
(yield: 56%). 

1 H-NMR (CDCI3. 500MHz) : 5 1. 18 (m, 3H). 2. 58 (m, 2H), 3. 99 (s. 3H), 4. 02 (s, 3H), 6. 39 (d. J=5. 5Hz, 1H), 7. 
07 (d, J=9. 2Hz, 2H), 7. 1 1 (d, J=7. 9Hz, 2H), 7. 25 (d, J=8. 5Hz, 2H), 7. 40 (s, 1H), 7. 42 (d. J=8. 5Hz. 2H), 7. 55 
(s, 1H), 7. 60 (s, 1H), 7. 81 (s, 1H), 8. 43 (d, J=4. 9Hz, 1H) 
Mass spectrometry data (FD-MS, m/z) : 443 (M + ) 

Example 106 

N-Benzoyl-N' -(4- [ ( 6 / 7-dimethoxy-4-quinolyl )oxy] phenyl} urea 
[189] 



6,7-Dimethoxy-4-(4-aminophenoxy)quino1ine (52 mg) was dissolved in toluene (5 ml) with heat, benzoyl isocyanate 
45 (0.2 ml) was added, and the admixture was ref luxed with heat for 50 minutes. The resulting residue was purified by col- 
umn chromatography on silica gel eluting with chloroform/acetone (10/1) to obtain 1 1 mg of the title compound (yield: 
15%). 

1 H-NMR (CDd 3l 500MHz) : 5 4. 06 (s, 3H), 4. 07 (s. 3H), 6. 49 (d. J=4. 9Hz. 1 H). 7. 20 (d, J=9. 2Hz. 2H), 7. 43 (s. 
so 1 H), 7. 54 (m. 2H), 7. 58 (s. 1 H), 7. 65 (m, 1 H), 7. 71 (d, J=9. 2Hz. 2H), 8. 04 (d. J=7. 9Hz. 2H). 8. 50 (d. J=5. 5Hz. 

1H). 9 53 (S, 1H), 11.04(s, 1H) 
Mass spectrometry data (FD-MS. m/z) : 443 (M + ) 
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Example 107 



N-Ethoxycarbonyl-N 1 - ( 4 - [ ( 6 , 7-Dimethoxy4 
quinolyl)oxy] phenyl }urea [190] 



67-Dimethoxy-4-(4-aminophenoxy)c?uinoIine (52 mg) was dissolved in toluene (5 ml) with heat, ethoxycaibonyl iso- 
10 cyanate (0.2 ml) was added, and the admixture was refluxed with heat for 1 5 minutes. The resulting residue was purified 
by column chromatography on silica gel eluting with chloroform/acetone (10/1) to obtain 20 mg of the title compound 
(yield: 28%). 

1 H-NMR (CDCI3. 500MHz) : 6 1. 37 (t, J=7. 3Hz. 3H), 4. 10 (s, 3H), 4. 17 (s. 3H). 4. 31 (q, J=7. 3Hz ( 2H) t 6. 70 (d, 
15 J=6. 1Hz. 1H). 7. 20 (d, J=8. 6Hz. 2H), 7. 64 (s, 1H) ( 7. 72 (d. J=9. 2Hz. 2H). 8. 12 (s. 1 H). 8. 50 (d. J=6. 7Hz. 1H), 

10. 08(s,1H) 

Mass spectrometry data (FD-MS, m/z) : 41 1 (M*) 
Example 108 

20 

N-{4 - [ ( 6 , 7-Dimethoxy-4-quinolyl)oxy]phenyl}-N 9 - ( 2- 
methylpheny 1 ) urea [56] 

25 

6,7-Dimethoxy-4-(4-aminophenoxy)quinoline (51 mg) was dissolved in toluene (5 ml) with heat. 2-methytphenyl 
isocyanate (0.2 ml) was added, and the admixture was refluxed with heat for 1 5 minutes. The resulting residue was puri- 
fied by column chromatography on silica gel eluting with chloroform/acetone (10/1) to obtain 61 mg of the title com- 
30 pound (yield: 82%). 

1 H-NMR (CDCI3, 500MHz) : 8 2. 20 (s. 3H). 4. 00 (s. 3H). 4. 03 (s. 3H). 4. 31 (q. J=7. 3Hz. 2H). 6. 40 (d. J=5. 5Hz. 
1 H), 7. 05-7. 20 (m, 6H), 7. 39 (s, 1 H). 7. 42 (d. J=8. 5Hz. 2H). 7. 55 (s. 1 H). 7. 60 (d. J=7. 9Hz. 2H). 7. 80 (s. 1 H). 
8. 45 (d. J=5.5Hz, 1H) 
35 Mass spectrometry data (FD-MS. m/z) : 429 (M+) 

Example 109 

^ N -{ 4 ~ C (e^-Dim ethoxy^-quinolyDoxylphenyD-N^O- 

metrhylphenyl ) urea [ 55 ] 



6,7-DimetrK>xy-4-(4-aminophenoxy)quinoline (51 mg) was dissolved in toluene (5 ml) with heat. 3-methytphenyl 
isocyanate (0.2 ml) was added, and the admixture was refluxed with heat for 1 5 minutes. The resulting residue was puri- 
fied by column chromatography on sflica gel eluting with chloroform/acetone (10/1) to obtain 41 mg of the title com- 
pound (yield: 56%). 

1 H-NMR (CDCI3. 500MHz) : 6 2. 32 (s. 3H). 4. 02 (s, 3H), 4. 04 (s. 3H), 6. 43 (d. J=5. 5Hz. 1 H). 6. 93 (d. J=7. 3Hz. 
1H). 7. 10-7. 22 (m. 6H), 7. 41 (s. 1H). 7. 44-7. 47 (m. 3H), 7. 56 (s. 1H), 8. 46 (d. J=5. 5Hz. 1H) 
Mass spectrometry data (FD-MS, m/z) : 429 (M+) 
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Example 110 

N-(2-Fluorophenyl)-N , -{4-[(6 / 7-dimethoxy4- 
quinolyl )oxy] phenyl} urea [60] 



6,7-Dimethoxy-4-(4-aminophenoxy)quinoline (51 mg) was dissolved in toluene (5 ml) with heat 2-f luorophenyl iso- 
10 cyanate (0.2 ml) was added, and the admixture was ref luxed with heat for 1 5 minutes. The resulting residue was purified 
by column chromatography on silica gel eluting with chloroform/acetone (10/1) to obtain 54 mg of the title compound 
(yield: 73%). 

1 H-NMR (CDCI 3 , 500MHz) : 6 4. 01 (s, 3H), 4. 04 (s, 3H, 6. 44 (d, J=5. 5Hz, 1H), 6. 97- 7. 04 (m, 2H), 7. 10-7. 12 
15 (m, 3H), 7. 42 (s, 1 H), 7. 49 (d, J=9. 2Hz, 2H), 7. 57 (s, 1 H), 7. 73 (s, 1 H), 8. 1 7 (m, 1 H), 8. 35 (s, 1 H), 8. 48 (d, J=5. 
5Hz, 1H) 

Mass spectrometry data (FD-MS, nVz) : 433 (M + ) 
Example 111 

20 

N-{4-[( 6,7-Dimet:hoxy-4-quinolyl)oxy3phenyl}--N' -propylurea 
[194] 

25 

6,7-Dimethoxy-4-(4-aminophenoxy)quinoline (54 mg) was dissolved in N.N-dimethylformamide (3 ml), propyl iso- 
cyanate (0.2 ml) was added, and the admixture was stirred at 80 °C for 24 hours. Water was added to the reaction mix* 
ture, the admixture was extracted 2 times with ethyl acetate, and the organic layer was then washed with brine and dried 
30 with anhydrous sodium sulfate. The solvent was removed by reduced-pressure distillation and the resulting residue was 
purified by column chromatography on silica gel eluting with chloroform/acetone (1 0/1 ) to obtain 59 mg of the title com- 
pound (yield: 84%). 

1 H-NMR (CDCI3, 500MHz) : 8 0. 93 (m, 3H), 1 . 55 (m, 2H). 3. 24 (m, 2H), 4. 02 (s, 3H), 4. 02 (s, 3H), 5. 47 (t, J=5. 
35 5Hz, 1H), 6. 41 (d, J=4. 9Hz. 1H), 7. 08 (d. J=8. 5Hz. 2H), 7. 39 (s, 1H), 7. 43 (d, J=9. 2Hz, 2H), 7. 55 (s, 1H), 7. 60 
(brs, 1H). 8. 44 (d, J=5. 5Hz, 1H) 
Mass spectrometry data (FD-MS, m/z) : 381 (M + ) 

Example 112 

40 

N- { 4 - [ ( 6 , 7~Dimethoxy-4-quinolyl ) oxy ] phenyl } -N 1 - ( 4- 
pheny lcarbony lphenyl ) urea [195] 

45 

6,7-Dimethoxy-4-(4-aminophenoxy)quinoline (54 mg) was suspended in toluene (5 ml), triphosgene (53 mg) was 
added, and the admixture was ref luxed with heat for 20 minutes. 4-Aminobenzophenone (85 mg) was added to the 
reaction mixture, and the admixture was ref luxed for 1 hour with heat. After the addition of aqueous sodium hydrogen 
so carbonate, the reaction mixture was extracted 2 times with ethyl acetate, and the organic layer was then washed with 
brine and dried with anhydrous sodium sulfate. The solvent was removed by reduced-pressure distillation and the 
resulting residue was purified by column chromatography on silica gel eluting with chloroform/acetone (10/1) to obtain 
19 mg of the title compound (yield: 21%). 

55 1 H-NMR (CDCI 3i 500MHz) : 8 4. 01 (s, 3H), 4. 04 (s. 3H). 6. 44 (d. J=4. 9Hz. 1 H). 7. 12 (d, J=9. 2Hz, 2H). 7. 41 (s, 
1 H), 7. 46-7. 80 (m. 12H). 8. 14 (s, 1H). 8. 30 (s, 1 H), 8. 47 (d, J=5. 5Hz, 1 H) 
Mass spectrometry data (FD-MS, m/z) : 519 (M + ) 
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Example 113 

N-Hexyl-N^(4-C (6,7-dimethoxy~4-Quinolyl)oxy]phenyl)urea 
[196] " ' * 



6J-Dimethoxy-4-(4-aminophenoxy)quinoline (52 mg) was dissolved in N.N-dimettyformamide (3 ml), hexyl isocy- 
anate (0.2 ml) was added, and the admixture was stirred at 60 °C for 15 hours. After the addition of water, the reaction 
mixture was extracted 2 times with ethyl acetate, and the organic layer was then washed with brine and dried with anhy- 
drous sodium sulfate. The solvent was removed by reduced-pressure distillation, and the resulting residue was purified 
by column chromatography on silica gel eluting with chloroform/acetone (10/1) to obtain 63 mg of the title compound 
(yield: 84%). 

1 *+NMR (CDCI3. 500MHz) : 6 0. 85 (m, 3H). 1 . 25-1 . 47 (m, 6H), 1 . 50 (m, 2H), 3. 26 (q, d=6. 7Hz. 2H), 4. 02 (s. 
3H), 4. 02 (s. 3H). 5. 68 (brs, 1H), 6. 40 (d, J=5. 5Hz, 1 H), 7. 07 (d, J=9. 2Hz, 2H), 7. 39 (s. 1 H), 7. 44 (d, J=9. 2Hz 
2H). 7. 55 (s, 1H), 7. 94 (s, 1H). 8. 43 (d, J=4. 9Hz, 1H) 
Mass spectrometry data (FD-MS, m/z) : 423 (M+) 

Example 114 

N-(5-Indany l)-N ) -(4-[(6 > 7-dimethoxv4- 
quinoly 1 ) oxy ] phenyl } urea [197] 



6,7-Dimethoxy-4-(4-aminophenoxy)quinoline (51 mg) was suspended in toluene (5 ml), triphosgene (54 mg) was 
added, and the admixture was refluxed with heat for 12 minutes. 4-Aminoindan (36 mg) was added, and the admixture 
was refluxed with heat for 36 minutes. After the addition of aqueous sodium hydrogen carbonate, the reaction mixture 
was extracted 2 times with ethyl acetate, and the organic layer was then washed with brine and dried with anhydrous 
sodium sulfate. The solvent was removed by reduced-pressure distillation and the resulting residue was purified by col- 
umn chromatography on silica gel eluting with chloroform/acetone (10/1) to obtain 13 mg of the title compound (yield- 



1 H-NMR (CDCI3, 500MHz) : 6 2. 04 (m, 2H), 2. 82-2. 86 (m, 4H), 4. 01 (s, 3H), 4. 03 (s. 3H), 6. 40 (d, J=5 5Hz 
1 H), 7. 03 (m, 1 H). 7. 08 (d, J=8. 5Hz, 2H), 7. 1 3 (m, 1 H), 7. 32 (s. 1 H), 7. 40-7. 57 (m, 6H), 8. 44 (d, J=4. 9Hz 1 H) 
Mass spectrometry data (FD-MS, mte) : 455 (fvT) 

Example 115 



N-(3 y 4-Dimethoxy phenyl)>N , -(4-[(6,7-diniethoxv4- 
qulnolyl) oxy] phenyl) urea [198] 



3,4-Dimethoxyanifine (42 mg) was dissolved in toluene (5 ml), triphosgene (24 mg) was added, and the admixture 
was refluxed with heat for 22 minutes. 6,7-Dimethoxy^-{4-aminophenaxy)quinoline (51 mg) (52 mg) was added, and 
the admixture was refluxed with heat for 18 minutes. After the adcfition of aqueous sodium hydrogen carbonate, the 
reaction mixture was extracted 2 times with ethyl acetate, and the organic layer was then washed with brine and dried 
with anhydrous sodium sulfate. The solvent was removed by reduced-pressure distillation and the resulting residue was 
purffied by column chromatography on silica gel eluting with chloroform/acetone (10/1) to obtain 15 ma of the title com- 
pound (yield: 18%). 

1 H-NMR (CDCI3, 500MHz) : 8 3. 84 (s. 3H). 3. 85 (s. 3H), 4. 01 (s. 3H). 4. 04 (s. 3H). 6. 43 (d, J=4. 9Hz, 1H) 6 
75-6. 80 (m. 2H). 7. 10 (d. J=9. 2Hz, 2H). 7. 16 (s, 1H). 7. 38 (s. 1H). 7. 41 (s. 1H), 7. 45 (d, J=8. 5Hz, 2H). 7. 56 
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(s f 1H), 7. 59 (s, 1 H), 8. 46 (d, J=4. 9Hz, 1H) 
Mass spectrometry data (FD-MS. m/z) : 475 (M + ) 

Example 116 

5 

N-(3 7 4-E-thylenedioxyphenyl )-N' -{4-[ ( 6, 7-dimethoxy-4- 
quinolyl )oxy] phenyl} urea [199] 

10 

3,4-Ethylenedioxyaniline (80 mg) was dissolved in toluene (5 ml), triethylamine (0.5 ml) and then triphosgene (50 
mg) were added, and the admixture was refluxed with heat for 1 hour. 6,7-Dimethoxy-4-(4-aminophenoxy)quinoline (52 
mg) was added, and the admixture was refluxed with heat for 1 00 minutes. After the addition of aqueous sodium hydro- 
15 gen carbonate, the reaction mixture was extracted 2 times with ethyl acetate, and the organic layer was then washed 
with brine and dried with anhydrous sodium sulfate. The solvent was removed by reduced-pressure distillation, and the 
resulting residue was purified by column chromatography on silica gel eluting with chloroform/acetone (10/1) to obtain 
62 mg of the title compound (yield: 74%). 

20 1 H-NMR (DMSOd 6 , 500MHz) : 6 3. 94 (s, 3H), 3. 94 (s, 3H). 4. 19-4. 21 (m, 4H). 6. 43 (d. J=4. 9Hz, 1 H), 6. 74-6. 

78 (m, 2H), 7. 09 (s. 1H), 7. 17 (d, J-9. 2Hz, 2H), 7. 37 (s. 1H). 7. 51 (s, 1H), 7. 56 (d, J=8. 5Hz, 2H), 8. 45 (d, J=4. 

9Hz, 1H), 8. 47 (s, 1 H), 8. 69 (s, 1H) 

Mass spectrometry data (FD-MS, m/z) : 473 (M + ) 

25 Example 117 

N-Me-fchyl-N-{4- [ ( 6 , 7-dimethoxy-4--quinolyl )oxy] phenyl }-N ' - (4- 
methoxyphenyl )urea [ 200] 

30 

Formic acid (0.13 ml) was added to acetic anhydride (0.27 ml), and the admixture was stirred at 60 °C for 2 hours. 
A solution of 6,7-Dimethoxy-4-(4-aminophenoxy)quinoline (303 mg) in tetrahydrofuran (8 ml) was added to the reaction 

35 mixture, and the admixture was stirred at room temperatire for 45 minutes. After the addition of aqueous sodium hydro- 
gen carbonate, the reaction mixture was extracted 2 times with ethyl acetate, and the organic layer was then washed 
with brine and dried with anhydrous sodium sulfate. The solvent was removed by reduced-pressure distillation and the 
resulting residue was purified by column chromatography on silica gel eluting with chloroform/acetone (10/1) to obtain 
327 mg of 6,7-dimethoxy-4-(4-formylaminophenoxy)quinoline. 

40 6,7-Dimethoxy-4-(4-formylaminophenoxy)quinoline (31 7 mg) thus obtained was dissolved in tetrahydrofuran (9 ml), 
lithium aluminum hydride (1 81 mg) was added, and the admixture was stirred at room temperature for 2 hours. After the 
addition of aqueous ammonium chloride, the reaction mixture was extracted 2 times with ethyl acetate, and the organic 
layer was then washed with brine and dried with anhydrous sodium sulfate. The solvent was removed by reduced-pres- 
sure distillation and the resulting residue was purified by column chromatography on silica gel eluting with chloro- 

45 form/acetone (1 0/1 ) to obtain 239 mg of 6,7-dimethoxy-4-(4-methylaminophenoxy)quinoline. 

6,7-Dimethoxy-4-{4-methylaminophenoxy)quinoline (49 mg) thus obtained was dissolved in toluene (5 ml) with 
heat, 4-methoxyphenyl isocyanate (0.2 ml) was added, and the admixture was refluxed with heat for 12 hours. The 
resulting residue was purified by column chromatography on silica gel eluting with chloroform/acetone (10/1) to obtain 
47 mg of the title compound (yield: 51%). 

so 

1 H-NMR (CDCI 3> 500MHz) : 8 3. 38 (s. 3H), 3. 77 (s, 3H). 4. 05 (s, 3H), 4. 06 (s, 3H), 6. 14 (brs. 1H), 6. 59 (d. J=5. 
5Hz, 1H), 6. 82 (d, J=9. 2Hz, 2H). 7. 21 (d, J=9. 2Hz, 2H), 7. 29 (d, J=9. 2Hz. 2H), 7. 44 (d, J=8. 6Hz, 2H), 7. 45 (s, 
1 H), 7. 52 (s, 1 H). 8. 55 (d, J=5. 5Hz, 1 H) 
Mass spectrometry data (FD-MS. m/z) : 459 (M + ) 

55 
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Example 118 



N-Meth7l-N-pheny l.N , -(4-[(6,7-di,nethoxy4 
quinolypoxy] phenyl) urea [201] — - 



^7-Dimethoxy-4-(4-aminophenoxy)quino)ine (72 mg) was suspended in toluene (7 ml), triphosgene (52 mg) was 
added, and the admixture was refluxed with heat for 3 hours. N-Methylaniline (0.05 ml) was added to the reaction mix- 
ture, and the admixture was refluxed for i hour with heat After the addition of aqueous sodium hydrogen carbonate 
ftereacbon mixture was extracted 2 times with ethyl acetate, and the organic layer was then washed with brine and 
dned with anhydrous sodium sulfate. The solvent was removed by reduced-pressure distillation and the resulting resi- 
due was purified by column chromatography on silica gel eluting with chloroform/acetone (10/1) to obtain 48 mg of the 
is title compound (yield: 46%). 

1 H-NMR (CDCI3. 500MHz) : 83. 37 (s, 3H). 4. 04 (s. 3H). 4. 04 (s. 3H). 6. 32 (bre. 1 H). 6. 41 (d. J=4 9Hz 1H) 7 
07 (d. J=9. 2Hz. 2H). 7. 37-7. 53 (m. 8H). 7. 54 (s. 1H). 8. 45 (d. J=5. 5Hz. 1H) 
Mass spectrometry data (FD-MS, m/z) : 429 (M+) 



Example 119 



N-Methyl-N- ( 4-methoxyphenyl ) -N ' -methyl -N ' - { 4- [ ( 6 , 7- 
25 dimethoxy-4-cruinolyl )oxy] phenyl} urea [202] 



J V? ethoxyp i ,en y , >- N 44-[(6.7-dimetrx)xy^quinolyl)oxy]phenyl}urea (99 mg) was dissolved in N.N-dimethytfor- 
30 mam.de (3 ml), sodium hydride (42 mg) was added, and the admixture was stirred at room temperature for 20 minutes 
methyl 10d.de (0.03 ml) was added, and the admixture was stirred at the same temperature for 1 hour. After the addition 
of aqueous ammonium chloride, the reaction mixture was extracted 2 times with ethyl acetate, and the organic layer 
was then washed with brine and dried with anhydrous sodium sulfate. The solvent was removed by reduced-pressure 

« J* TE^? * eresultin 9 residue was P urified by column chromatography on silica gel eluting with chloroform/ace- 
35 tone (10/1) to obtain 91 mg of the title compound (yield: 87%). 

IS*?.^?? 3 ' 3, 500MHz ) : « 3. 23 (s. 3H). 3. 24 (s. 3H). 3. 75 (s. 3H). 4. 05 (s. 3H). 4. 06 (s. 3H). 6. 27 (d. J=5. 

40 Mass spectrometry data (FD-MS, m/z) : 473 (iVT) 
Example 120 (Reference Example) 
3.4-Dichlorophgnyl d-methoxyphenyl kAfnno 

To commercially available nhromethane (10 ml) were added commercially available anisole (1 .081 g), commercially 
arable 3.4^chlorobenzoyl chloride (2.095 g) and commercially available ytterbium(lll) trifluoromethanesuffonate 
(620 mg), and the admixture was stirred at 60 «C tor 8 hours. The reaction mixture was partitioned between water and 
chtoroform, and the chloroform layer was then dried with anhydrous magnesium sulfate. After removing the solvent by 
reduced-pr^sure distillation, the resulting residue was purified by column chromatography on silica gel eluting with 
hexane/ethyl acetate to obtain 270 mg of the title compound (yield: 10%). 

1 H-NMR (CDCI3. 500MHz) : 5 3. 90 (s. 3H), 6. 98 (d, J=9. 2Hz. 2H). 7. 56 (s. 1 H). 7. 58 (d. J=1 . 8Hz 1 H) 7 79 (d 
J=9. 2Hz, 2H). 7. 84 (d, J=1 . 8Hz, 1 H) * V ' 

Mass spectrometry data (FD-MS, m/z) : 280 (M+). 282 (M + +2) 



45 
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Example 121 (Reference Example) 
3.4-Dichlorophenyl 4-hvdroxvphenvl ketone 

3,4-Dichlorophenyl 4-methoxyphenyl ketone (235 mg) obtained in Example 120 was dissolved in dichloromethane 
(2 ml), a solution of 1.0 M boron tribromide in dichloromethane (7 ml) was added while cooled in ice, and the admixture 
was stirred at room temperature for two days. The reaction mixture was then poured into ice water and partitioned 
between water and chloroform. The chloroform layer was dried with anhydrous magnesium sulfate. After removing the 
solvent by reduced-pressure distillation, the resulting residue was purified by column chromatography on silica gel elut- 
ing with hexane/ethyl acetate to obtain 173 mg of the title compound (yield: 77%). 

1 H-NMR (DMSO-d 6 , 500MHz) : 8 6. 91 (d, J=8. 5Hz, 2H). 7. 62 (dd, J=1 . 8, 8. 6Hz, 1 H), 7. 68 (d, J=8. 5Hz, 2H), 7. 
80(d,J=7. 9Hz, 1H), 7.85(d, J=1.8Hz,1H), 10. 55 (S, 1H) 
Mass spectrometry data (FD-MS, m/z) : 266 (M + ) % 268 (M + +2) 

Example 122 

(4-r(6.7-Dimethoxv-4K3uinolvlto^ T1 771 

Under argon, 3,4-dichlorophenyl 4-hydroxyphenyl ketone (154 mg) obtained in Example 121 and 4-dimethylami- 
nopyridine (77 mg) were added to xylene (5 ml), and the admixture was stirred at room temperature for 3 hours. 4- 
Chloro-6,7-dimethoxyquinoline (129 mg) was added, and the admixture was refluxed with heat for 21 hours. The reac- 
tion mixture was partitioned between saturated aqueous sodium hydrogen carbonate and chloroform, the chloroform 
layer was then dried with anhydrous magnesium sulfate. After removing the solvent by reduced-pressure distillation, the 
resulting residue was purified by thin layer chromatography on silica gel eluting with hexane/acetone (2/1) to obtain 81 
mg of the title compound (yield: 31%). 

1 H-NMR (CDCI 3l 500MHz) : 5 4. 03 (s. 3H). 4. 07 (s. 3H), 6. 68 (d. J=5. 5Hz, 1 H). 7. 28 (d. J=8. 5Hz. 2H). 7. 46 (s. 
1H), 7. 47 (s, 1H), 7. 60 (d, J=8. 5Hz, 1H), 7. 66 (dd. J=1. 8, 8. 6Hz, 1H), 7. 90 (d, J=9. 2Hz, 2H), 7. 91 (d. J-1. 8Hz, 
1H), 8.60(d. J=4. 9Hz, 1H) 

Mass spectrometry data (FD-MS. m/z) : 453 (M + ), 455 (M + +2) 

Example 123 (Reference Example) 

4-(4-Hvdro)cvbenzovnbenzonitrile 

4-Tri-n-butyttin-1 -methoxymethytphenol (1 .282 g) obtained in Example 22 and commercially available 4-cyanoben- 
zoyl chloride (497 mg) were dissolved in chloroform (5 ml), commercially available bis(triphenylphosphine)palladium(ll) 
chloride (8 mg) was added, and the admixture was refluxed with heat for 1 1 hours. The reaction mixture was partitioned 
in the same manner as described in Example 23, and the resulting ether layer was dried with anhydrous magnesium 
sulfate. After removing the solvent by reduced-pressure distillation, the resulting residue (859 mg) was dissolved in tet- 
rahydrofuran (2 ml), water (5 ml) and 6 N aqueous hydrochloric acid (12 ml) were added, and the admixture was 
refluxed with heat for 4 hours. The reaction mixture was partitioned between brine and chloroform, and the chloroform 
layer was then dried with anhydrous magnesium sulfate. After removing the solvent by reduced-pressure distillation, the 
resulting residue was purified by chromatography on silica gel eluting with hexane/ethyl acetate to obtain 250 mg of the 
title compound (yield: 37%). 

1 H-NMR (DMSC^de, 500MHz) : 5 6. 91 (d. J=9. 2Hz. 2H). 7. 67 (d. J=8. 5Hz. 2H), 7. 80 (d, J=7. 9Hz, 2H), 8. 01 (d, 

J=8. 6Hz, 2H), 10. 57 (s, 1H) 

Mass spectrometry data (FD-MS, m/z) : 223 (M + ) 

Example 124 

4-i44f6.7-Dimethow-4Hguinn lvnnxvTbenzovllbenzonitrile h 781 

Under argon, 4-{4-hydrcxybenzoyl)benzonitrile (230 mg) obtained in Example 123 and 4-dimethylaminopyridine 
(138 mg) were added to xylene (5 ml), and the admixture was stirred at room temperature for 1 hour. 4-Chloro-6,7- 
cfimethoxyquinoline (230 mg) was added, and the admixture was refluxed with heat for 20 hours. The reaction mixture 
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was partitioned between saturated aqueous sodium hydrogen carbonate and chloroform, and the chloroform layer was 
then dried with anhydrous magnesium sulfate. After removing the solvent by reduced-pressure distillation, the resulting 
residue was purified by chromatography on silica gel eluting with hexane/ethyl acetate and then by thin layer chroma- 
tography on silica gel eluting with chloroform/ethyl acetate (5/1) to obtain 1 99 mg of the title corrpound (yield: 47%). 

5 

1 H-NMR (CDCI3, 500MHz) : 6 4. 03 (s. 3H). 4. 06 (s, 3H), 6. 68 (d, J=5. 5Hz, 1 H). 7. 29 (d, J=8. 5Hz, 2H), 7. 45 (s, 
1H), 7. 46 (s, 1H), 7. 82 (d t J=7. 9Hz, 2H), 7. 90 (d, J=8. 6Hz. 2H), 7. 91 (d, J=8. 5Hz, 2H), 8. 60 (d, J=5. 5Hz, 1H) 
Mass spectrometry data (FD-MS, m/z) : 410 (M+) 

10 Example 125 (Reference Example) 

4-Methoxyphenvl 2-methvtohenvt ketone 

To commercially available ritromethane (10 ml) were added commercially available anisole (1 .081 g), commercially 
is available 2-methylbenzoyl chloride (1 .546 g) and commercially available ytterbium(lll) trifluoromethanesurfonate (620 
mg), and the admixture was stirred at 60 °C for 7 hours. The reaction mixture was treated in the same manner as 
described in Example 1 20 to obtain 1 .679 g of the title compound (yield: 74%). 

Mass spectrometry data (FD-MS, m/z) : 226 (M + ) 

20 

Example 126 (Reference Example) 
4-Hydrpxyphenyi 2-methylphenyl ketone 

25 4-Methoxyphenyl 2-methytphenyl ketone (1 .660 g) obtained in Example 1 25 was dissolved in chloroform (10 ml), a 
solution of 1.0 M boron tribromide in dichloromethane (29 ml) was added while cooled in ice, and the admixture was 
stirred at room temperature overnight A solution of 1.0 M boron tribromide in dichloromethane (15 ml) was further 
added, and the admixture was stirred at room temperature for 2 days. The reaction mixture was then treated in the 
same manner as described in Example 121 to obtain 1 .501 g of the title compound (yield: 96%). 

30 

1 H-NMR (CDO3, 500MHz) : 8 2. 30 (s, 3H), 6. 87 (d. J=8. 5Hz, 2H), 7. 22-7. 29 (m, 3H), 7. 37 (td, J=1. 2, 7 3Hz 

1H),7.73(d,J=8.5Hz,2H) 

Mass spectrometry data (FD-MS. m/z) : 212 (M + ) 

35 Example 127 

f4m7-Pimethoxv^Kiuinolvnoxv1 phe^^ f180] 

Under argon, 4-hydroxyphenyl 2-methytphenyl ketone (1 .334 g) obtained in Example 126 and 4-dimethytarrinopy- 
40 ridine (845 mg) were added to xylene (1 5 ml), and the admixture was stirred at room temperature for 1 hour. 4-Chloro- 
6.7-dimethoxyquinoline (1 .406 g) was added, and the admixture was refluxed with heat for 23 hours. The reaction mix- 
ture was partitioned between saturated aqueous sodium hydrogen carbonate and chloroform, and the chloroform layer 
was then dried with anhydrous magnesium sulfate. After removing the solvent by reduced-pressure distillation, the 
resulting residue was purified by chromatography on silica gel eluting with hexane/ethyl acetate and then with chioro- 
45 form, followed by thin layer chromatography on silica gel eluting with hexane/acetone (2/1 ), to obtain 1 .258 g of the title 
compound (yield: 50%). 

1 H-NMR (CDC!* 500MHz) : 5 2. 37 (s, 3H), 4. 02 (s, 3H), 4. 06 (s, 3H), 6. 65 (d. J=4. 9Hz, 1H), 7. 23 (d. J08. 6Hz, 
2H). 7. 25-7. 35 (m, 3H), 7. 39-7. 42 (m, 1H), 7. 45 (s. 1H), 7. 46 (s. 1H) t 7. 91 (d, J=8. 5Hz, 2H). 8. 57 (d. J=5. 
so 5Hz, 1H) 

Mass spectrometry data (FD-MS, m/z) : 399 (M+) 

Example 128 

55 {3-f(6J- Dimethoxv-4^uinolvi)oxvlphenvltohenvlme^ 

A mixture of 4-chloro-6,7-dimethoxyquinoline (1 12 mg) and commercially available 3-hydraxybenzophenone (297 
mg) was stirred at 170 °C for 10 minutes, the reaction mixture was then purified by thin layer chromatography on siGca 
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gel eluting with hexane/acetone (2/1) to obtain 126 mg of the title compound (yield: 65%). 

1 H-NMR (CDCI 3f 90Mz) : 8 4. 04 (s, 3H), 4. 05 (s, 3H), 6. 53 (d, J=5. 3Hz, 1 H), 7. 34-7. 88 (m, 1 1 H), 8. 53 (d, J=5. 
3Hz, 1H) 

5 Mass spectrometry data (FD-MS, m/z) : 385 (M + ) 

Example 129 (Reference Example) 
2-Furovl 4-hvdroxvDhenvl ketone 

10 

4-Tri-n-butyttin-l-methoxymethytphenol (1 .282 g) obtained in Example 22 and commercially available 2-furoyt chlo- 
ride (392 mg) were dissolved in chloroform (5 ml), commercially available bis(triphenylphosphine)palladium(ll) chloride 
(8 mg) was added, and the admixture was refluxed for 1 1 hours. The reaction mixture was partitioned in the same man- 
ner as described in Example 23, and the resulting ether layer was dried with anhydrous magnesium sulfate. After 
75 removing the solvent by reduced-pressure distillation, the resulting residue (662 mg) was dissolved in tetrahydrofuran 
(2 ml), water (5 ml) and 6 N aqueous hydrochloric acid (12 ml) were added, and the admixture was refluxed for 3 hours 
with heat The reaction mixture was treated in the same manner as described in Example 123 to obtain 218 mg of the 
title compound (yield: 39%). 

so 1 H-NMR (DMSO-dg, 500MHz) : 8 6. 76 (dd, J-1. 2, 3. 1Hz, 1H), 6. 91 (d, J=8. 5Hz, 2H), 7. 33 (d, J=3. 1Hz, 1H), 7. 

87 (d, J=8. 5Hz, 2H), 8. 06 (d, J-1. 2Hz, 1H), 10. 39 (s, 1H) 
Mass spectrometry data (FD-MS, m/z) : 188 (M + ) 

Example 130 

25 

2-FuroyH4-[(6,7^imethPxy-4jaufr [1 821 

Under argon, 2-furoyl 4-hydroxyphenyl ketone (205 mg) obtained in Example 129 and 4-dimethylaminopyridine 
(146 mg) were added to xylene (5 ml), and the admixture was stirred at room temperature for 1 hour. 4-Chloro-6,7- 

30 dimethoxyquinoline (244 mg) was added, and the admixture was then refluxed with heat for 20 hours. The reaction mix- 
ture was partitioned between saturated aqueous sodium hydrogen carbonate and chloroform, and the chloroform layer 
was dried with anhydrous magnesium sulfate. After removing the solvent by reduced-pressure distillation, the resulting 
residue was purified by chromatography on silica gel eluting with hexane/ethyl acetate and then with chloroform, fol- 
lowed by thin layer chromatography on silica gel eluting with chloroform/ethyl acetate (5/1), to obtain 192 mg of the title 

35 compound (yield: 47%). 

1 H-NMR (CDCI 3 . 500MHz) : 5 4. 03 (s, 3H), 4. 07 (s, 3H), 6. 63 (dd, J-1. 8, 3. 7Hz, 1H), 6. 65 (d, J=5. 5Hz. 1H), 7. 
28 (d, J=8. 5Hz, 2H), 7. 32 (d, J=3. 7Hz, 1 H), 7. 47 (s. 1 H). 7. 48 (s, 1H), 7. 73 (d. J=1 . 8Hz, 1 H), 8. 14 (d. J=9. 2Hz, 
2H), 8.58(d, J=5. 5Hz, 1H) 
40 Mass spectrometry data (FD-MS. m/z) : 375 (M + ) 

Example 131 (Reference Example) 

4-Methpxyphenyl 3-methytphenyl ketone 

45 

To commercially available nitromethane (5 ml) were added commercially available anisole (541 mg), commercially 
available 3-methyl benzoyl chloride (773 mg) and commercially available scandium(lll) trtfluoromethanesulfonate (49 
mg), and the admixture was stirred at 60 °C overnight. The reaction mixture was partitioned between water and chloro- 
form, and the chloroform layer was dried with anhydrous magnesium sulfate. After removing the solvent by reduced- 
so pressure distillation, the resulting residue was purified by column chromatography on silica gel eluting with hexane/ace- 
tone to obtain 635 mg of the title compound (yield: 56%). 

Mass spectrometry data (FD-MS, m/z) : 226 (M + ) 

55 
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Example 132 (Reference Example) 

4-HydroxvDhenvl 3-methvtohenvl ketone 

5 4-Metfioxyphenyl 3-methytphenyl ketone (603 mg) obtained in Example 131 was dissolved in dichloromethane (3 

ml), a 1.0 M boron tribromide-dichloromethane solution (11 ml) was added while cooled in ice, and the admixture was 
stirred at room temperature for 22 hours, after which the reaction mixture was treated in the same manner as described 
in Example 121 to obtain 316 mg of the title compound (yield: 56%). 

10 1 H-NMR (DMSCWe, 500MHz) : 6 2. 38 (s. 3H), 6. 89 (d. J=8. 6Hz, 2H), 7. 37-7. 47 (m. 4H), 7. 65 (d, J=8. 6Hz, 
2H), 10.42 (s, 1H) 

Mass spectrometry data (FD-MS, m/z) : 212 (IvT) 
Example 133 

15 

{4^(6J-PimetrK)XY-4-auinol^ 

Under argon, 4-hydroxyphenyl 3-methylphenyl ketone (307 mg) obtained in Example 132 and 4<limethylaminopy- 
ridine (194 mg) were added to xylene (5 ml), and the admixture was stirred at room temperature for 1 hour. 4-Chioro- 
20 6,7-dimethoxyquinoline (324 mg) was added, and the admixture was then refluxed with heat for 23 hours. The reaction 
mixture was treated in the same manner as described in Example 122 to obtain 262 mg of the title compound (yield: 
45%). 

1 H-NMR (CDCI3. 500MHz) : 5 2. 44 (s. 3H), 4. 03 (s, 3H). 4. 06 (s, 3H), 6. 66 (d. J=4. 9Hz, 1 H). 7. 27 (d. J=8. 6Hz. 
25 2H), 7. 38 (t. J=7. 3Hz. 1 H), 7. 41 (d, J=7. 3Hz. 1 H), 7. 46 (s, 1 H). 7. 49 (s. 1 H). 7. 59 (d. J=7. 3Hz. 1 H), 7. 64 (s, 

1H). 7. 93 (d, J=8. 6Hz, 2H). 8. 57 (d. J=5. 5Hz. 1H) 
Mass spectrometry data (FD-MS, m/z) : 399 (M+) 

Example 134 (Reference Example) 

30 

4-Hvdroxvphenvl 4-ni troohenyl ketone 

4-Tri-n-butyttin-1-methoxymethylphenol (1.282 g) obtained in Example 22 and commercially available 4-nrtroben- 
zoyl chloride (557 mg) were dissolved in chloroform (5 ml), commercially available bis(triphenytphosphine)palladium(ll) 

35 chloride (8 mg) was added, and the admixture was refluxed with heat for 23 hours. The reaction mixture was partitioned 
in the same manner as described in Example 23, and the resulting ether layer was dried with anhydrous magnesium 
sulfate. After removing the solvent by reduced-pressure distillation, the resulting residue (1 .047 g) was dissolved in tet- 
rahydrofuran (4 ml), water (5 ml) and 6 N aqueous hydrochloric acid (15 ml) were added, and the admixture was 
refluxed with heat overnight The reaction mixture was treated in the same manner as described in Example 123 to 

40 obtain 398 mg of the title compound (yield: 55%). 

1 H-NMR (DMSOde, 500MHz) : 66. 92 (d, J=8. 6Hz, 2H), 7. 69 (d, J=8. 6Hz, 2H), 7. 89 (d. J=8. 5Hz. 2H), 8. 36 (d, 

J=8. 5Hz, 2H), 1 0. 62 (s, 1 H) 

Mass spectrometry data (FD-MS. m/z) : 243 (M+) 

45 

Example 135 

f 4-r(6.7-Dimethoxy ^4-ouinol vnoxvlphenvtK 4-nitroohenyl)methanone f 1 84] 

so Under argon, 4-hydroxyphenyl 4-nrtrophenyl ketone (370 mg) obtained in Example 1 34 and 4-dimethylaminopyrid- 
ine (204 mg) were added to xylene (5 ml), and the admixture was stirred at room temperature for 1 hour. 4-ChJoro-6.7- 
dimethoxyquinoline (340 mg) was added, and the mixture was then refluxed with heat for 23 hours. The reaction mixture 
was treated in the same manner as described in Example 130 to obtain 238 mg of the title conrpound (yield: 36%). 

55 1 H-NMR (CDCI3. 500MHz) : 8 4. 03 (s. 3H), 4. 07 (s. 3H), 6. 69 (d. J=4. 9Hz. 1 H). 7. 29 (d. J=8. 5Hz. 2H). 7. 44 (s. 

1H), 7. 47 (s, 1H), 7. 93 (d. J=9. 2Hz. 2H), 7. 96 (d, J=8. 5Hz. 2H), 8. 37 (d, J=8. 5Hz, 2H), 8. 60 (d. J=5. 5Hz. 1H) 
Mass spectrometry data (FD-MS, m/z) : 430 (M+) 
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Example 136 (Reference Example) 
4-HYflraxyphenyl 3.4-methylQnedioxYphenyl ketone 

s 4-Tri-n-butyttin-1-methoxymethytphenol (1.282 g) obtained in Example 22 and commercially available piperonyloyl 

chloride (664 mg) were dissolved in chloroform (5 ml), commercially available bis(triphenylphosphine)palladium(ll) 
chloride (8 mg) was added, and the admixture was refluxed with heat overnight. The reaction mixture was partitioned 
in the same manner as described in Example 23, and the resulting ether layer was dried with anhydrous magnesium 
sulfate. After removing the solvent by reduced-pressure distillation, the resulting residue (1.030 g) was dissolved in tet- 

10 rahydrofuran (2 ml), water (5 ml) and 6 N aqueous hydrochloric acid (12 ml) were added, and the admixture was 
refluxed with heat 10.5 hours. The reaction mixture was treated in the same manner as described in Example 123 to 
obtain 212 mg of the title compound (yield: 29%). 

1 H-NMR (DMSO-de. 500MHz) : 6 6. 15 (s, 2H), 6. 88 (d, J=8. 6Hz, 2H), 7. 04 (d, J=7. 9Hz, 1 H), 7. 21 (d, J=1 . 2Hz, 
is 1H), 7. 24 (dd, J=1. 8, 7. 9Hz, 1H), 7. 62 (d, J=9. 2Hz, 2H), 10. 34 (s, 1H) 

Mass spectrometry data (FD-MS. m/z) : 242 (M + ) 

Example 137 

20 f4-r(6.7-Dimethoxv^^inolvnox^ f 1 85} 

Under argon, 4-hydroxyphenyl 3,4-methylenedioxyphenyl ketone (202 mg) obtained in Example 136 and 4-dimeth- 
ylaminopyridine (1 12 mg) were added to xylene (2 ml), and the admixture was stirred at room temperature for 1 hour. 
4-Chloro-6,7-dimethoxyquinoline (187 mg) was added, and the admixture was refluxed with heat for 20 hours. The 
25 reaction mixture was treated in the same manner as described in Example 1 24 to obtain 1 35 mg of the title compound 
(yield: 38%). 

1 H-NMR (CDCI 3 , 500MHz) : 8 4. 04 (s, 3H), 4. 06 (s. 3H). 6. 09 (s. 2H). 6. 64 (d, J=4. 9Hz, 1H), 6. 89 (d. J=7. 9Hz. 
1 H), 7. 26 (d, J=8. 5Hz, 2H), 7. 38 (d, J=1 . 8Hz. 1 H), 7. 41 (dd, J=1 . 8. 7. 9Hz, 1 H), 7. 46 (s, 1 H), 7. 49 (s, 1 H), 7. 
30 88 (d, J=8. 5Hz, 2H), 8. 57 (d, J=4. 9Hz, 1 H) 

Mass spectrometry data (FD-MS. m/z) : 429 (M + ) 

Example 138 (Reference Example) 

35 3-Trif luoromethvlphenyl 4-methoxyphenyl ketone 

To commercially available nitromethane (10 ml) were added commercially available anisole (1 .081 g), commercially 
available 3-(trifluoromethyl)benzoyl chloride (2.086 g) and commercially available ytterbium(lll) trifluoromethanesul- 
fonate (620 mg), and the admixture was stirred at 60 °C overnight. The reaction mixture was treated in the same man- 
40 ner as described in Example 1 20 to obtain 71 9 mg of the title compound (yield: 26%). 

1 H«NMR (CDCI3, 500MHz) : 8 3. 91 (s, 3H), 6. 99 (d, J=9. 2Hz, 2H), 7. 60-7. 64 (m, 1H), 7. 80-7. 83 (m, 1H), 7. 
82 (d, J=8. 5Hz, 2H), 7. 93-7. 94 (m, 1H), 8. 01 (s, 1H) 
Mass spectrometry data (FD-MS, m/z) : 280 (M + ) 

45 

Example 139 (Reference Example) 

3-Trrfluoromethvtohenvl 4-hvdroxyphenyt ketone 

so 3-Trrfluoromethylphenyl 4-methoxyphenyl ketone (657 mg) obtained in Example 138 was dissolved in N,N-dimeth- 
ytformamide (35 ml), sodium thiomethoxide (41 1 ml) was added, and the admixture was refluxed with heat under argon 
for 7 hours. The reaction mixture was treated in the same manner as descrtoed in Example 33 to obtain 454 mg of the 
title compound (yield: 73%). 

55 1 H-NMR (CDCI3. 500MHz) : 8 5. 85 (s, 1 H). 6. 94 (d. J=9. 2Hz, 2H), 7. 62 (t. J=7. 3Hz. 1 H), 7. 78 (d. J=9. 2Hz. 2H). 
7. 83 (d, J=7. 3Hz, 1H), 7. 93 (d, J=7. 3Hz, 1H), 8. 01 (s, 1H) 
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(3-Tftfluoromethytphe 

5 Under argon. 3-trif luoromethylphenyl 4-hydraxyphenyl ketone (432 mg) obtained in Example 1 39 and 4-cWoro-6, 7- 
dimethoxyquinoline (363 mg) were dissolved in diethylene glycol dimethyl ether (10 ml), and the solution was then 
reftuxed at 160 °C for 11 hours. The reaction mixture was partitioned between saturated aqueous sodium hydrogen car- 
bonate and chloroform, and the chloroform layer was dried with anhydrous magnesium sulfate. After removing the sol- 
vent by reduced-pressure distillation, the resulting residue was purified by chromatography on silica gel eluting with 

io hexane/ethyl acetate and then by thin layer chromatography on silica gel eluting with chloroform/ethyl acetate (5/1) to 
obtain 204 mg of the title compound (yield: 28%). 

1 H-NMR (CDCJ 3 , 500MHz) : 8 4. 03 (s, 3H). 4. 07 (s. 3H). 6. 69 (d. J=4. 9Hz, 1 H), 7. 30 (d, J=9. 2Hz. 2H). 7. 47 (s. 
2H), 7. 66 ft J=7. 9Hz, 1H), 7. 87 (d. J=7. 9Hz. 1H), 7. 92 (d. J=9. 2Hz. 2H). 8. 00 (d. J=7. 9Hz. 1H). 8. 08 (s. 1H). 
is 8.60(d. J=4.9Hz, 1H) 

Mass spectrometry data (FD-MS. m/z) : 453 (IvT) 

Example 141 (Reference Example) 

20 4-Cvclohexvlcarbonvl-1 - methoxvbenzene 

To commercially avaOable nrtromethane (5 ml) were added commercially available anisole (0.5 ml), commercially 
available cydohexanecarbonyl chloride (0.63 ml) and commercially available ytteibium(lll) trifluoromethanesuHbnate 
(288 mg), and the admixture was stirred at 60 °C for 3 hours. The reaction mixture was partitioned between water and 
25 chloroform, and the chloroform layer was washed with saturated aqueous sodium hydrogen carbonate and brine and 
then dried with anhydrous sodium sulfate. After removing the solvent by reduced-pressure distillation, the resulting res- 
idue was purified by chromatography on silica gel eluting with chloroform to obtain 51 7 mg of the title corrpound (yield- 
51%). 

30 1 H-NMR (CDCI3, 500MHz) : 5 1 . 21-1 . 88 (m, 10H), 3. 1^3. 25 (m. 1 H), 3. 87 (s. 3H), 6. 93 (d, J=9. 2Hz, 2H). 7. 
94 (d, J=9. 2Hz, 2H) 

Mass spectrometry data (FAB-MS, m/z) : 219 (M + +1) 
Example 142 (Reference Example) 

35 

4-CvdohexvlcarbonvM -hvdroxvbenzene 

4-Cydohexylcarbonyl-1-methoxybenzene (517 mg) obtained in Example 141 was dissolved in N,N-dimethyKorma- 
mide (20 ml), sodium thiomethoxide (538 mg) was added, and the admixture was refluxed with heat for 1 hour under 
40 argon. The reaction mixture was partitioned between water and ethyl acetate, and the ethyl acetate layer was washed 
with brine and then dried with anhydrous sodium sulfate. After removing the solvent by reduced-pressure distiDation, 
the resulting residue was purified by chromatography on silica gel eluting with hexane/acetone to obtain 487 mg of the 
title corrpound (yield: 93%). 

45 1 H-NMR (CDCI3, 500MHz) : 8 1. 23-1. 88 (m, 10H), 3. 1^3. 25 (m, 1H), 6. 06 (brs. 1H), 6. 89 (d, J=8. 6Hz, 2H). 
7. 90 (d. J=8. 6Hz, 1H) 

Mass spectrometry data (FD-MS. m/z) : 204 (M+) 
Example 143 

so 

4-Cydohexvlcarbonvl-1 -f(6.7<iimethoxv-4^QuinolvnoxvTbenzen Q n 87) 

Under argon. 4-cydohexylcarbonyl - 1 -hydroxybenzene (273 mg) obtained in Example 142 and 4-chloro-6,7-dimeth- 
oxyquinoline (100 mg) were dissolved in diethylene glycol cfimethyl ether (0.2 ml), and the solution was refluxed at 160 
55 °C tor 30 minutes. The reaction mixture was partitioned between saturated aqueous sodium hydrogen carbonate and 
chloroform, and the chloroform layer was washed with brine and then dried with anhydrous magnesium sulfate After 
removing the solvent by reduced-pressure distillation, the resulting residue was purified by chromatography on silica gel 
eluting with hexane/acetone and then with cWorofornrvmethanol to obtain 58 mg of the title compound (yield: 33%). 
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1 H-NMR (CDCI3, 500MHz) : 8 1. 21-1. 93 (m, 10H), 3. 24-3. 29 (m, 1H), 4. 03 (s, 3H), 4. 06 (s, 3H), 6. 60 (d, J=5. 
5Hz, 1H), 7. 24 (d, J=8. 5Hz, 2H), 7. 45 (s, 1H), 7. 47 (s, 1H), 8. 05 (d, J=8. 5Hz, 2H), 8. 55 (d, J=5. 5Hz, 1H) 
Mass spectrometry data (FD-MS, m/z) : 392 (M + +1) 

5 Example 144 (Reference Example) 

2-Trifluoromethvtohenvl 4-methoxvphenvl ketone 

To commercially available nitromethane (10 ml) were added commercially available anisole (1 .081 g), commercially 
10 available 2-(trifluoromethyl)benzoyl chloride (2.086 g) and commercially available ytterbium(lll) trifluoromethanesul- 
fonate (620 mg) , and the admixture was stirred at 60 °C for 6 hours. The reaction mixture was partitioned between water 
and chloroform, and the chloroform layer was then dried with anhydrous magnesium sulfate. After removing the solvent 
by reduced-pressure distillation, the resulting residue was purified by chromatography on silica gel eluting with hex- 
ane/ethyl acetate to obtain 1 .402 g of the title compound (yield: 50%). 

15 

1 H-NMR (CDCI3, 500MHz) : 5 3. 88 (s, 3H), 6. 93 (d, J=9. 2Hz, 2H), 7. 37-7. 39 (m, 1H), 7. 60-7. 63 (m, 2H), 7. 
75 (d, J=9. 2Hz, 2H), 7 73-7. 78 (m, 1H) 
Mass spectrometry data (FD-MS, m/z) : 280 (M + ) 

20 Example 145 (Reference Example) 

2-Trifluoromethylphenyl 4-hydroxyphenyl ketone 

2-Trif luoromethylphenyl 4-methoxyphenyl ketone (1 .402 g) obtained in Example 1 44 was dissolved in N,N-dimeth- 
25 ytformamide (1 5 ml), sodium thiomethoxide (877 mg) was added, and the admixture was ref luxed with heat for 4 hours 
under argon. The reaction mixture was treated in the same manner as described in Example 33 to obtain 1 .050 g of the 
title compound (yield: 79%). 

1 H-NMR (CDCI3. 500MHz) : 8 5. 88 (s, 1H). 6. 87 (d, J=8. 5Hz, 2H), 7. 37-7 38 (m, 1H), 7. 58-7. 63 (m, 2H), 7. 
30 71 (d, J=9. 2Hz, 2H). 7 76-7 78 (m, 1 H) 

Mass spectrometry data (FD-MS, m/z) : 266 (M + ) 

Example 146 

35 (g-Trifluorpmethylph [3g 

Under argon, 2 -trif luoromethylphenyl 4-hydroxyphenyl ketone (959 mg) obtained in Example 145 and 4-dimethyl- 
aminopyridine (484 mg) were added to xylene (7 ml), and the admixture was stirred at room temperature for 1 hour. 4- 
Chloro-6,7-dimethoxyquinoline (805 mg) was added, and the admixture was then refluxed with heat overnight. The 
40 reaction mixture was treated in the same manner as described in Example 1 30 to obtain 899 mg of the title compound 
(yield: 55%). 

1 H-NMR (CDCI3, 500MHz) : 8 4. 01 (s, 3H), 4. 06 (s. 3H), 6, 67 (d. J=5. 5Hz, 1 H), 7. 22 (d, J=9. 2Hz, 2H), 7. 42 (s, 
1 H), 7. 42-7. 44 (m, 1 H), 7. 45 (s, 1 H), 7. 62-7. 68 (m, 2H), 7. 80- 7. 81 (m, 1 H), 7 87 (d, J=8. 6Hz, 2H), 8. 58 (d, 
45 J=5. 5Hz, 1H) 

Mass spectrometry data (FD-MS, nvz) : 453 (M + ) 

Example 147 (Reference Example) 

so 4-n-Butylphenyl 4-methoxyphenyl ketone 

To commercially available nitromethane (1 0 ml) were added commercially available anisole (1 .081 g), commercially 
available 4-(n-buty1)benzoyl chloride (1.967 g) and commercially available ytterbium(lll) trifluoromethanesuHbnate (620 
mg). and the admixture was stirred at 60 °C for 6 hours. The reaction mixture was treated in the same manner as 
55 described in Example 120 to obtain 863 mg of the title compound (yield: 32%). 

1 H-NMR (CDCI 3l 500MHz) : 8 0. 95 (t, J=7 3Hz, 3H). 1 . 38 (tq. J=7. 3, 7. 3Hz, 2H). 1. 64 (quint. J=7. 3Hz, 2H), 2. 
69 (t. J=7. 3Hz. 2H), 3. 89 (s. 3H), 6. 96 (d, J=9. 2Hz. 2H). 7. 27 (d, J=8. 6Hz, 2H), 7 69 (d. J=8. 6Hz. 2H), 7. 82 



74 



BNSDOCID: <EP 086O433A1 I > 



EP 0 860 433 A1 



(d. J =9 2 Hz. 2H) 

Mass spectrometry data (FD-MS, m/z) : 268 (M+) 
Example 148 (Reference Example) 

5 

4-n-Butylphenyl 4-hydroxyphenyl ketone 

4-n-Butylphenyl 4-methoxyphenyl ketone (863 mg) obtained in Example 147 was cfissolved In N.N-dimethytforma- 
mide (50 ml), sodium thiomethoxide (563 mg) was added, and the admixture was refluxed with heat for 7 hours under 
10 argon. The reaction mixture was treated in the same manner as described in Example 33 to obtain 787 mg of the title 
compound (yield: 96%). 

1 H-NMR (CDCJ3, 500MHz) : 8 0. 95 (t, J=7. 3Hz, 3H), 1. 38 (tq, J=7. 3. 7. 3Hz, 2H), 1. 64 (septet, J=7. 3 Hz, 2H), 2. 
69 (t. J=7. 9Hz, 2H), 6. 35 (s, 1H), 6. 92 (d, J=8. 5, 2H), 7. 28 (d, J=7. 9Kb, 2H), 7. 69 (d, J=8. 6Hz, 2H), 7. 77 (d, 
15 J=8. 5Hz, 2H) 

Mass spectrometry data (FD-MS, m/z) : 254 (M+) 

Example 149 

20 (4^-ButvtphenvlM4-K6.7<iimethox^ 

Under argon, 4-n-butytphenyl 4-hydroxyphenyl ketone (727 mg) obtained in Example 148 and 4-chloro-6,7-dimeth- 
oxyquinoline (639 mg) were dissolved in diethylene glycol dimethyl ether (10 ml), and the solution was then refluxed 
with heat at 180 °C for 10 hours. The reaction mixture was partitioned between saturated aqueous sodium hydrogen 
25 carbonate and chloroform, and the chloroform layer was then dried with anhydrous magnesium sulfate. After removing 
the solvent by reduced-pressure distillation, the resulting residue was purified by chromatography on silica gel eluting 
with hexane/ethyl acetate and then with chloroform, followed by chromatography on silica gel eluting with hexane/ace- 
tone to obtain 400 mg of the title compound (yield: 32%). 

30 1 H-NMR (CDCI3, 500MHz) : 8 0. 95 (t, J=7. 3Hz, 3H), 1. 38 (tq, J=7. 3. 7. 3Hz, 2H), 1. 62-1. 68 (m, 2H), 2. 71 (t, 
J=7. 3Hz, 2H), 4. 04 (s, 3H), 4. 07 (s, 3H), 6. 65 (d, J=4. 9Hz, 1H), 7. 26 (d, J=8. 5Hz, 2H), 7. 31 (d, J=7. 9Hz, 2H), 
7. 46 (s. 1H), 7. 49 (s, 1H), 7. 76 (d. J=7. 9Hz, 2H), 7. 92 (d. J=8. 5Hz, 2H), 8. 58 (d, J=5. 5Hz, 1H) 
Mass spectrometry data (FD-MS, m/z) : 440 (M+-1) 

35 Example 150 (Reference Example) 

3-Fluorophenvl 4-methoxvphenvl ketone 

To commercially available nitromethane (5 ml) were aided commercially available anisole (541 mg), commercially 
40 available 3-fluorobenzoyl chloride (793 mg) and commercially available scandium(lll) trifluoromethanesulfonate (49 
mg), and the admixture was stirred at 60 °C for 3 days. The reaction mixture was partitioned between water and chlo- 
roform, and the chloroform layer was then dried with anhydrous magnesium sulfate. After removing the solvent by 
reduced-pressure distillation, the resulting residue was purified by chromatography on silica gel eluting with hex- 
ane/acetone to obtain 585 mg of the title compound (yield: 51%). 

45 

Mass spectrometry data (FAB-MS, m/z) : 231 (M++1) 
Example 151 (Reference Example) 
so 4-Hvdroxvphenvl 3-fluoroohenvl ketone 

3-Fluorophenyl 4-methoxyphenyl ketone (580 mg) obtained in Example 150 was dissolved in dichioromethane (5 
ml), a solution of 1 .0 M boron tribromide in dichioromethane (23 ml) was added while cooled in ice. and the admixture 
was stirred at room temperature for 3 days. The reaction mixture was treated in the same manner as described in 121 
55 to obtain 402 mg of the title compound (yield: 74%). 

1 H-NMR (DMSOde. 500MHz) : 6 6. 91 (d, J=8. 5Hz, 2H), 7. 44-7. 49 (m. 3H), 7. 57-7. 61 (m, 1H), 7. 68 (d, J=8. 
5Hz, 2H), 10. 51 (brs, 1H) 
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Mass spectrometry data (FAB-MS, m/z) : 21 7 (M + +1) 
Example 152 

5 J4-K6.7-Pimethoxv-4K^ T1761 

Under argon, 4-hydroxyphenyl 3-fluorophenyl ketone (373 mg) obtained in Example 151 and 4-dimethylaminopyri- 
dine (232 mg) were added to xylene (5 ml), and the admixture was stirred at room temperature for 3 hours. 4-Chloro- 
6,7-dimethoxyquinoline (386 mg) was added, and the mixture was then refluxed with heat for 21 hours. The reaction 
10 mixture was partitioned between saturated aqueous sodium hydrogen carbonate and chloroform, and the chloroform 
layer was then dried with anhydrous magnesium sulfate. After removing the solvent by reduced-pressure distillation, the 
resulting residue was purified by chromatography on silica gel eluting with hexane/acetone and then with chloroform, 
followed by thin layer chromatography on silica gel eluting with chloroform/ethyl acetate (5/1), to obtain 484 mg of the 
title compound (yield: 70%). 

15 

1 H-NMR (CDCI 3 , 500MHz) : 5 4. 04 (s, 3H), 4. 07 (s. 3H), 6. 67 (d, J=4. 9Hz, 1 H), 7. 28 (d, J=7. 9Hz, 2H), 7. 31 ~7. 
33 (m, 1H), 7. 46 (s, 1H), 7. 47 (s, 1H), 7. 48-7. 53 (m, 2H), 7. 59- 7. 61 (m, 1H), 7. 93 (d, J=8. 6Hz, 2H), 8. 59 (d, 
J=5.5Hz. 1H) 

Mass spectrometry data (FD-MS, m/z) : 403 (M + ) 

so 

Example 153 

N-{4- [ ( 6, 7-Dimethoxy-4-quinazolinyl )oxy] phenyl }-N 1 - ( 2- 
25 metihoxypheny 1 ) urea [113] 



6,7-Dimethoxy-4-(4-aminophenoxy)quinazoline (100 mg) was dissolved in toluene (10 ml) with heat, 2-methoxy- 
30 phenyl isocyanate (0.36 ml) was added, and the admixture was refluxed with heat for 40 minutes. After removing the 
solvent by distillation, the resulting residue was purified by column chromatography on silica gel eluting with chloro- 
form/methanol (100/1) and then with chloroform/acetone (5/1) to obtain 1 12 mg of the title compound (yield: 75%). 

1 H-NMR (DMSO<l 6 , 500MHz) : 8 3. 90 (s, 3H), 3. 98 (s, 3H), 3. 99 (s, 3H), 6. 90 (t, J=7. 9Hz, 1H). 6. 96 (t, J=7. 
35 9Hz, 1H). 7. 03 (t, J=7. 9Hz, 1H), 7. 23 (d, J=9. 2Hz, 2H), 7. 39 (s, 1H), 7. 55 (d, J=9. 2Hz, 2H), 7. 57 (s, 1H), 8. 15 

(d, J=7. 9Hz. 1H), 8. 25 (s, 1H), 8. 55 (S, 1H), 9. 44 (s, 1H) 
Mass spectrometry data (FD-MS, m/z) : 446 (M+) 

Example 154 

40 

N-(4-[ ( 6, 7-Dimet:hoxy-4-quinazolinyl )oxy] phenyl ) -N ' - ( 3- 
methoxypheny 1 ) urea [114] 

45 

6,7-Dimethoxy-4-(4-aminophenoxy)quinazoline (100 mg) was dissolved in toluene (10 ml) with heat, 3-methoxy- 
phenyl isocyanate (0.36 ml) was added, and the admixture was refluxed with heat for 40 minutes. After removing the 
solvent by distillation, the resulting residue was purified by column chromatography on silica gel eluting with chloro- 
50 form/methanol (100/1) and then with chloroform/acetone (5/1) to obtain 31 mg of the title compound (yield: 21%). 

1 H-NMR (DMSO-de. 500MHz) : 8 3. 74 (s, 3H), 3. 98 (s, 3H), 3. 99 (s, 3H), 6. 56 (d, J=7. 9Hz, 1H), 6. 96 (d, J=7. 
9Hz, 1H), 7. 15-7. 25 (m. 4H). 7. 38 (s, 1 H). 7. 53-7. 60 (m, 3H), 8. 55 (s, 1 H). 8. 76 (s, 1H), 8. 81 (s, 1 H) 
Mass spectrometry data (FD-MS, m/z) : 446 (M + ) 
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Example 155 

N-(4-[ ( 6, 7-Dimethoxy-4-quinazolinyl )oxy] phenyl > -N ' - ( 4- 
methoxypheny 1 ) urea [99] 



6,7-Dimethoxy-4-(4-aminophenoxy)quinazoiine (81 mg) was dissolved in toluene (5 ml) with heat 4-methoxyphe- 
nyl isocyanate (0.29 ml) was added, and the admixture was refluxed with heat for 40 minutes. The separated solid was 
w filtered and washed with toluene to obtain 60 mg of the title compound (yield: 49%). 

1 H-IMMR (CDCI3, 500MHz) : 6 3. 79 (s, 3H), 4. 06 (s, 3H), 4. 07 (s, 3H), 6. 48 (s, 1 H), 6. 64 (s, 1 H). 6. 91 (d, J=9. 
2Hz. 2H), 7. 20 (d, J=8. 6Hz. 2H), 7. 27 (d. J=8. 6Hz, 2H) t 7. 32 (s, 1 H). 7. 47 (d. J=9. 2Hz, 2H) ( 7. 55 (s, 1 H), 8. 60 
(S.1H) 

is Mass spectrometry data (FAB-MS, m/z) : 447 (M++1) 
Example 156 

N-{4- [ ( 6, 7-Dimethoxy-4-quinazolinyl )oxy] phenyl } -N ' - ( 2- 
fluorophenyl )urea [116] 



6,7-Dimethoxy-4-(4-aminophenoxy)quinazoline (100 mg) was dissolved in toluene (10 ml) with heat. 2-f luorophenyl 
isocyanate (0.30 ml) was added, and the admixture was refluxed with heat for 40 minutes. The separated solid was fil- 
tered and washed with toluene to obtain 96 mg of the title compound (yield: 66%). 

1 H-NMR (DMSO-d 6i 500MHz) : 63. 98 (s. 3H), 3. 99 (s. 3H), 7. 00-7. 04 (m. 1H), 7. 13-7. 17 (m, 1H), 7. 23-7. 27 
(m, 3H) P 7. 39 (s, 1H), 7. 54-7. 57 (m, 3H), 8. 10-8. 20 (m, 1H). 8. 55 (s, 1H), 8. 65 (s, 1H), 9. 26 (s, 1H) 
Mass spectrometry data (FD-MS, m/z) : 434 (M + ) 

Example 157 

N-{4- [ ( 6 , 7-Dimethoxy-4-quinazolinyl )oxy] phenyl)^N' -n- 
butylurea C220] — 



40 



45 



50 



6J-Dimethoxy-4-(4-aminophenoxy)quinazoline (100 mg) was dissolved in toluene (10 ml) with heat, n-butyl isocy- 
anate (0.29 ml) was added, and the admixture was refluxed with heat for 40 minutes. After removing the solvent by dis- 
tillation, the resulting residue was purified by column chromatography on silica gel eluting with chloroform/acetone (5/1 ) 
to obtain 75 mg of the title compound (yield: 56%). 

1 H-NMR (DMSO-dfi, 500MHz) : 5 0. 90 (t, J=7. 3Hz, 3H), 1 . 28-1. 46 (m, 4H), 3. 09 (q, J=6. 7Hz, 2H), 3. 97 (s. 3H), 
3. 99 (S. 3H), 6. 23 (brs. 1H). 7. 14 (d, J=9. 2Hz, 2H). 7. 37 (s, 1H), 7. 47 (d, J=9. 2Hz. 2H). 7. 55 (s. 1H), 8. 53 (s, 
1H),8. 58(brs, 1H) 

Mass spectrometry data (FD-MS, m/z) : 396 (M + ) 
Example 158 



N-(4-r6.7Qimethoxv-4<iuinoM 

6.7-Dimethoxy-4-(4-aminophenoxy)quinoline (54 mg) and commercially available 4-tert-butylbenzoic acid (102 mg) 
were dissolved in N,N<Jimethylformamide (3 ml), 1-ethy1-3K3'Kiimethylaminoprop^ hydrochloride (106 

mg) was added, and the admixture was stirred at room temperature for 6 hours, after which the reaction mixture was 
purified in the same manner as described in Example 51 to obtain 29 mg of the title compound (yield: 35%). 
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1 H-NMR(CDCI 3 . 90MHz) : 5 1. 36 (s, 9H), 4. 05 (s, 3H), 4. 08 (s, 3H), 6. 48 (d, J=5. 3Hz, 1H), 7. 1-8. 1 (m. 11H), 
8.49(d, J=5. 3Hz, 1H) 

Mass spectrometry data (FD-MS. m/z) : 456 (M + ) 
5 Example 159 

N-{4-ff 6,7-Pimethoxy-4Kiuinoly0q^ f1 591 

N-{4-[6,7-Dimethoxy-4-quinoly0oxy]phenyl}-(4-t^^ (100 mg) obtained in Example 158 was 

10 dissolved in N.N-dimethytformamide (3 ml), sodium hydride (1 0 mg) was added, and the admixture was stirred at 0 °C 
for 1 hour, methyl iodide (31 mg) was added, and the admixture was stirred for a further 3 hours. The reaction mixture 
was purified in the same manner as described in Example 51 to obtain 48 mg of the title compound (yield: 46%). 

1 H-NMR (CDCI 3 , 90MHz) : 8 1 . 28 (s. 9H), 3. 54 (s, 3H). 4. 04 (s. 3H). 4. 05 (s, 3H). 6. 32 (d. J=5. 3Hz, 1 H), 7. 0-7. 
15 3 (m, 8H), 7. 42 (s, 1 H), 7. 50 (s, 1 H), 8. 47 (d, J=5. 3Hz, 1 H) 
Mass spectrometry data (FD-MS, m/z) : 470 (M + ) 

Example 160 

20 N-(4-t-ButylphenylH4 >[(ft7^methQxy^uindyQoxy]phenYl)carbox amide [ 1 55] 

4-[6,7-Dimethoxy-4-quinolyl)oxybenzoic acid (54 mg) and commercially available 4-tert-butylaniline (102 mg) were 
dissolved in N.N-dimethytformamide (3 ml), 1-etiiyl-3-(3'<fimethylaminopropy0carbodiimide hydrochloride (106 mg) 
was added, and the admixture was stirred at room temperature for 6 hours, after which the reaction mixture was purified 
25 in the same manner as described in Example 51 to obtain 29 mg of the title compound (yield: 35%). 

1 H-NMR (CDCI 3 , 90MHz) : S 1. 34 (s. 9H). 4. 03 (s. 3H), 4. 06 (s. 3H), 6. 57 (d, J=5. 3Hz. 1H), 7. 2-8. 1 (m, 11H). 
8.55(d, J=5. 3Hz, 1H) 

Mass spectrometry data (FD-MS, m/z) : 456 (M + ) 

30 

Example 161 (Reference Example) 

2-(6.7-Dimethoxv-4-quinolylV2-f4-bromophenyl)acetonitrile 

35 Commercially available 4-bromophenylacetonitrile (4.3 g) was dissolved in toluene (10 ml) and the temperature 
was lowered to 0 °C. after which sodium hydride (1.0 g) was added, the temperature was raised to 50 °C, and the 
admixture was then stirred for 1 hour. Next, 6,7-dimethoxy-4-chloroquinoline (2.2 g) was added, and the admixture was 
stirred for 15 hours, after which water was poured and the mixture was extracted with ethyl acetate. After drying with 
anhydrous sodium sulfate and removing the solvent by distillation, the resulting residue was purified by column chroma- 

40 tography on silica gel eluting with hexane/ethyl acetate (2/1) to obtain 850 mg of the title compound (yield: 22%). 

1 H-NMR (CDCI3, 90MHz) : 8 3. 66 (s, 3H), 3. 80 (s, 3H). 5. 40 (s, 1 H), 6. 74 (s. 1 H), 6. 9-7. 4 (m, 6H), 8. 54 (d, J=4. 
6Hz, 1H) 

Mass spectrometry data (FD-MS, m/z) : 382 (M + ), 384 (lvT+2) 

45 

Example 162 (Reference Example) 
6.7-Dimethoxv^f4^ronfK)phenvlmethvnouinoline 

so 2-(6,7-Dimethoxy-4<|uinolyl)-2-(4-bromophenyl)acetonitrile (850 mg) obtained in Example 161 was dissolved in 
60% aqueous sulfuric acid (5 ml), and the solution was ref iuxed with heat for 1 hour and then poured into a container 
with ice and aqueous ammonia. The solution was neutralized with hydrochloric acid and extracted with methylene chlo- 
ride. After drying with anhydrous sodium sulfate and removing the solvent by distillation, the resulting residue was puri- 
fied by column chromatography on silica gel eluting with chloroform/methanol (100/1) to obtain 260 mg of the title 

55 compound (yield: 33%). 

1 H-NMR (CDCI3, 90MHz) : 5 3. 90 (s, 3H). 4. 02 (s, 3H), 4. 31 (s, 2H), 6. 9-7. 5 (m, 7H), 8. 63 (d, J=4. 4Hz, 1H) 
Mass spectrometry data (FD-MS. m/z) : 357 (M + ). 359 (M + +2) 
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Example 163 (Reference Example) 
6.7-DimethO)cv^-(4-tri-n-lxiM 

s Under argon, 6,7-dimethoxy-4-{4-bromophenylmethy1)quino!ine (250 mg) obtained in Example 162 was dissolved 
in tetrahydrofuran (4 ml), and the solution was cooled to -78 °C, a solution of 2.5 M n-butyllrthium in hexane (0.3 ml) was 
added dropwise, and the admixture was stirred for 1 hour. An solution of tri-n-butyftin chloride in tetrahydrofuran (1 ml) 
was then added dropwise, and the admixture was stirred at -78 °C for 2 hours. After adding water, extracting with ethyl 
acetate and drying with anhydrous sodium sulfate, the solvent was removed by distillation, and the resulting residue 

10 was purified by column chromatography on silica gel eluting with hexane/ethyl acetate (3/1) to obtain 85 mg of the title 
compound (yield: 22%). 

1 H-NMR (CDCI3. 90MHz) : 6 0. 7-1. 6 (m, 27H), 3. 88 (S, 3H), 4. 02 (s, 3H), 4. 34 (s, 2H). 7. 0-7. 5 (m, 7H), 8. 63 
(d, J=4.6Hz, 1H) 

15 

Example 164 

(4-f(6.7-Dimethoxy^uinolvnmeth^ f162J 

20 6,7-Dimethoxy^-(4-tri-n4xitylstanniophenylmethyl)quinoline (82 mg) obtained in Example 1 62, commercially avail- 
able 4-t-butytoenzoyt chloride (31 mg) and a catalytic amount of commercially available bis(triphenytphosphine)palla- 
dium(ll) chloride were dissolved in chloroform (3 ml), and the admixture was stirred for 15 hours under reflux with heat. 
After the addition of water, the admixture was extracted with methylene chloride, and the organic layer was washed with 
brine and saturated aqueous potassium fluoride and then dried with anhydrous sodium sulfate. After removing the sol- 

25 vent by distillation, the resulting residue was purified by thin layer chromatography on silica gel eluting with hexane/ethyl 
acetate (2/1) to obtain 6 mg of the tftle compound (yield: 10%). 

1 H-NMR (CDCI3. 90MHz) : 8 1. 36 (s. 9H). 3. 91 (s. 3H). 4. 03 (s. 3H). 4. 45 (s. 2H), 7. 0-7. 9 (m. 1 1H). 8. 66 (d. 
J=4. 4Hz, 1H) 

30 Mass spectrometry data (FAB-MS, m/z) : 440 (M++1) 
Example 165 

NT(4-Fluorophenyl)-NW4-[(6,7-dimethoxy-4- 
quinolyl ) oxy ] phenyl } thiourea [203] 



40 6.7-Dimethoxy-4-(4-aminophenoxy)quinoline (100 mg) was dissolved in toluene (10 ml) with heat, 4-fluorophe- 
nytthio isocyanate (52 mg) was added, and the admixture was reftuxed with heat for 24 hours. After removing the sol- 
vent by distillation, the resulting residue was purified by column chromatography on silica gel eluting with 
chloroform/methanol (100/1) to obtain 32 mg of the title compound (yield: 21%). 

45 1 H-NMR (DMSO-de, 500MHz) : 8 3. 93 (s, 3H), 3. 95 (s, 3H), 6. 50 (d. J=4. 9Hz, 1H), 7. 15- 7. 25 (m, 4H), 7. 40 
(S, 1H), 7. 47-7. 50 (m, 3H), 7. 59 (d. J=8. 6Hz, 2H). 8. 50 (d. J=5. 5Hz, 1 H), 9. 80 (brs. 1 H). 9. 84 (brs, 1 H) 
Mass spectrometry data (FAB-MS, m/z) : 450 (M++1) 

Example 166 

50 

1 -(4-nuorophenviy2-cvano-344 ^ \204] 

N-(4-Ruoropheny1)-N , ^4^(6 > 7<limethoxy^K;uinolyl)oxy]phenyl}thi^ (33 mg) obtained in Example 165, dicy- 
clohexyicarbodirmide (31 mg) and a catalytic amount of <f isopropylethyl amine were dissolved in methylene chloride (10 
55 ml). To this solution, a solution of cyanamide (1 6 mg) in THF (1 ml) was added, and the admixture was stirred at room 
temperature overnight After removing the solvent by distillation, the resulting residue was purified by column chroma- 
tography on silica gel eluting with chloroform/methanol (100/1) to obtain 34 mg of the title compound (yield: 99%). 
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1 H-NMR (CDCI3. 90MHz) : 8 4. 03 (s, 3H), 4. 05 (s, 3H), 6. 50 (d, J=5. 1Hz, 1H), 6. 8~ 7. 6 (m, 10H). 8. 52 (d, J=5. 
3Hz, 1H) 

Mass spectrometry data (FD-MS, m/z) : 457 (M + ) 
Example 167 

N - ( 2-Fluorophenyl ) - N ' - < 4- [ ( 6 , 7-dimethoxy-4- 
quinoly 1 ) oxy ] phenyl ) thiourea [ 205 ] 



6,7-Dimethoxy-4-(4-aminophenoxy)quinoline (100 mg) was dissolved in toluene (10 ml) with heat, 2-fluorophe- 
nylthio isocyanate (0.05 ml) was added, and the admixture was refluxed with heat for 24 hours. After removing the sol- 
vent by distillation, the resulting residue was purified by column chromatography on silica gel eluting with 
chloroform/methanol (100/1) to obtain 66 mg of the title compound (yield: 42%). 

1 H-NMR (CDCI3, 90MHz) : S 4. 03 (s, 3H), 4. 05 (s, 3H), 6. 53 (d, J=5. 3Hz, 1H), 7. 1~ 8. 0 (m, 10H), 8. 53 (d. J=5. 
1Hz, 1H) 

Mass spectrometry data (FAB-MS, m/z) : 450 (M++1) 
Example 168 

1 -(2-Ruorophenvn-2-cvano-344-r^ T2061 

N-(2-FluorophenyO-N'-{4-[(6,7<iimtf^ (42 mg) obtained in Example 167, dicy- 

clohexylcarbodiimide (37 mg) and a catalytic amount of diisopropylethyl amine were dissolved in methylene chloride (1 0 
ml). To this solution, a solution of cyanamide (20 mg) in THF (1 ml) was added, and the admixture was stirred at room 
temperature overnight. After removing the solvent by distillation, the resulting residue was purified by column chroma- 
tography on silica gel eluting with chloroform/methanol (100/1) to obtain 41 mg of the title compound (yield: 99%). 

1 H-NMR (CDCI3, 90MHz) : 5 4. 04 (s, 3H), 4. 06 (s, 3H), 6. 53 (d, J=5. 3Hz, 1H), 7. 1~ 7. 6 (m, 10H), 8. 47 (d, J=5. 
3Hz, 1H) 

Mass spectrometry data (FD-MS, m/z) : 457 (M + ) 
Example 169 

N-(2-Methoxyphenyl)-N'-{4-[(6,7-dimet:hoxy-4- 
quinolyl ) oxy] phenyl} thiourea [207] 



6,7-Dimethoxy-4-(4-aminophenoxy)quinoline (100 mg) was dissolved in toluene (10 ml) with heat, 2-methoxyphe- 
nylthio isocyanate (0.05 ml) was added, and the admixture was refluxed with heat for 24 hours. After removing the sol- 
vent by distillation, the resulting residue was purified by column chromatography on silica gel eluting with 
chl roform/methanol (100/1) to obtain 78 mg of the title compound (yield: 50%). 

1 H-NMR (CDCI 3f 90MHz) : 8 3. 86 (s, 3H), 4. 04 (s, 3H), 4. 05 (s, 3H), 6. 52 (d, J=5. 3Hz, 1H), 6. 9-8. 1 (m, 10H), 
8. 52 (d, J-5. 1Hz. 1H) 

Mass spectrometry data (FAB-MS. m/z) : 462 (M + +1) 



<EP__0860433A1J_> 



80 




EP0860 433A1 



Example 170 

N-(2-Methylphenyl)-N , -{4-[(6 > 7-dimethoxy-4- 
5 quinolyl )oxy] phenyl } thiourea [ 209 ] 

6,7-Dlmethoxy-4-(4-aminophenoxy)quinoline (80 mg) was dissolved in toluene (10 ml) with heat 2-methytphe- 
nytthio isocyanate (0.04 ml) was added, and the admixture was ref luxed with heat for 24 hours. After removing the sol- 
10 vent by distillation, the resulting residue was purified by column chromatography on silica gel eluting with 
chloroform/methanol (100/1) to obtain 31 mg of the title compound (yield: 26%). 

1 H-NMR (CDCI3, 90MHz) : 5 2. 38 (s, 3H), 4. 03 (s, 3H). 4. 04 (s, 3H). 6. 50 (d, J=5. 3Hz, 1H), 7. 1-7. 8 (m, 10H), 
8.50(d. J=5. 3Hz, 1H) 
is Mass spectrometry data (FD-MS, m/z) : 445 (M+) 

Example 171 

_ N-(3-Methylphenyl)-N , -{4>[(6 / 7 -dimethoxy-4- 

20 — — — ^ 

quinolyl ) oxy ] phenyl } thiourea [211] 



25 6,7-Dimethoxy-4-(4-aminophenoxy)quinoline (81 mg) was dissolved in toluene (10 ml) with heat. 3-methylphe- 
nylthio isocyanate (0.04 ml) was added, and the admixture was ref luxed with heat for 15 minutes. After removing the 
solvent by distillation, the resulting residue was purified by column chromatography on silica gel eluting with chloro- 
form/methanol (100/1) to obtain 66 mg of the title compound (yield: 55%). 

30 1 H-NMR (CDQ3, 90MHz) : 8 2. 40 (s, 3H), 4. 03 (s. 3H), 4. 05 (s, 3H), 6. 52 (d. J=5. 1 Hz, 1H), 7. 1-7. 8 (m. 10H). 

8. 51 (d. J=5. 3Hz, 1H) 

Mass spectrometry data (FD-MS, m/z) : 445 (M*) 
Example 172 

35 

1 -(2-Methylpheny1)-2-cvano-3^ f210l 

N-(2-Methytpheny1)-N'-{4-[(6 p 7<iimethQ^ (24 mg) obtained in Example 170, dicy- 

dohexylcarbodiimkte (45 mg) and a catalytic amount of diisopropyl ethyl amine were dissolved in methylene chloride (7 
40 ml), to which a solution of cyanamide (28 mg) in THF (1 ml) was added, and the admixture was stirred at room temper- 
ature overnight After removing the solvent by distillation, the resulting residue was purified by column chromatography 
n silica gel eluting with chloroform/methanol (100/1) to obtain 18 mg of the title compound (yield: 76%). 

1 H-NMR (CDCI3, 500MHz) : 8 2. 36 (s. 3H). 4. 03 (s, 3H), 4. 04 (s, 3H), 6. 46 (d, J=5. 5Hz, 1H), 7. 30-7. 45 (m, 
45 9H), 7. 50 (s, 1 H), 8. 49 (d, J=4. 9Hz, 1 H) 

Mass spectrometry data (FD-MS, m/z) : 453 (M+) 

Example 173 

so 1 -(3-Methv»phenvn-2-<rano-344-r^ f21 2] 

N-(3-Methytphenyl)-N'-{4-[(67<iimethaxy (18 mg) obtained in Example 171, dicy- 

dohexylcartxxjiimide (35 mg) and a catalytic amount of cfiisopropylethyl amine were dissolved in methylene chloride (6 
ml), to which a solution of cyanamide (23 mg) in THF (1 ml) was added, and the admixture was stirred at room temper- 
55 ature overnight After removing the solvent by distfllation, the resulting residue was purified by column chromatography 
on silica gel eluting with chloroform/methanol (100/1) to obtain 19 mg of the title compound (yield: 95%). 

1 H-NMR (CDCI3. 500MHz) : 6 2. 38 (s, 3H). 4. 03 (s. 3H), 4. 04 (s. 3H), 6. 48 (d. J=5. 5Hz, 1H), 7. 10-7. 45 (m, 
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9H), 7. 51 (s, 1H), 8. 48 (d, J=5. 5Hz, 1H) 

Mass spectrometry data (FD-MS, m/z) : 453 (M + ) 

Example 174 

5 

4-Hvdrqxvphenvl 3-trffluoroxvphenvt ketone (Ref erence Example) 

4-Tri-n-butyttin-1 -methoxymethylphenol (1.3 g) obtained in Example 22 and commercially available 4-(trifluor- 
omethoxy)benzoyl chlorobenzoyl chloride (674 mg) were dissolved in chloroform (5 ml), commercially available 

10 bis(triphenylphosphine)palladium(ll) chloride (8 mg) was added, and the admixture was refluxed overnight. The reac- 
tion mixture was partitioned in the same manner as described in Example 23, and the ether layer was dried with anhy- 
drous magnesium sulfate. After removing the solvent by reduced-pressure distillation, the resulting residue (2.0 g) was 
dissolved in tetrahydrofuran (4 ml), water (5 ml) and 6 N aqueous hydrochloric acid (15 ml) were added, and the admix- 
ture was refluxed for 8 hours. The reaction mixture was partitioned between water and chloroform, and the chloroform 

is layer was dried with magnesium sulfate. After removing the solvent by reduced-pressure distillation, the resulting resi- 
du was purified by column chromatography on silica gel eluting with hexane/ethyl acetate to obtain 2.1 g of the title 
compound. 

Mass spectrometry data (FD-MS, m/z) : 282 (M + ) 

20 

Example 175 

(4-Trffluoromethoxvphenvn^ 

25 4-Hydraxyphenyl 3-trifluoroxyphenyl ketone (581 mg) obtained in Example 117 and commercially available 4- 
dimethylaminopyridine (277 mg) were added to xylene (20 ml), and the admixture was stirred at room temperature 
under argon. After 1 hour. 4-chloro-6.7-dimethoxyquinoline (460 mg) was added, and the admixture was refluxed with 
heat for 24 hours. The reaction mixture was partitioned between saturated aqueous sodium hydrogen carbonate and 
chloroform, and the chloroform layer was then dried with anhydrous magnesium sulfate. After removing the solvent by 

30 reduced-pressure distillation, the resulting residue was purified by chromatography on silica gel eluting with hex- 
ane/ethyl acetate and then with chloroform, followed by thin layer chromatography on silica gel eluting with chloro- 
form/ethyl acetate (5/1 ), to obtain 470 mg of the title compound (yield: 49%). 

1 H-NMR (CDCI 3 , 500MHz) : 8 4. 03 (s, 3H). 4. 07 (s, 3H), 6. 66 (d, J=4. 5Hz, 1H), 7. 28 (d, J=8. 5Hz, 2H). 7. 35 (d, 
35 J=8. 7Hz, 2H), 7. 46 (s, 1H). 7. 47 (s, 1H), 7. 89 (d. J=8. 5Hz, 2H), 7. 92 (d, J=9. 2Hz, 2H), 8. 59 (d, J=4. 5Hz, 1H) 

Mass spectrometry data (FD-MS, m/z) : 469 (M + ) 

Example 176 

40 4-MethoxvPhenvl 4-iodophenvl ketone (Reference Example) 

To commercially available nitromethane (10 ml) were added commercially available anisole (1 .08 g), commercially 
available 4-iodobenzoyl chloride (2.67 g) and commercially available ytterbium(lll) trifluoromethanesulfonate (620 mg), 
and the admixture was stirred at 60 °C overnight The reaction mixture was partitioned between water and chloroform, 
45 and the chloroform layer was then dried with anhydrous magnesium sulfate. After removing the solvent by reduced- 
pressure distillation, the resulting residue was purified by column chromatography on silica gel eluting with hexane/ethyl 
acetate to obtain 722 mg of the title compound (yield: 21%). 

Mass spectrometry data (FD-MS, m/z) : 338 (M + ) 

50 

Example 177 

4-Hvdroxvphenvl 4-iodophenvl ketone (Reference Example^ 

55 4-Methoxyphenyl 4-iodophenyi ketone (722 mg) obtained in Example 119 was dissolved in dichloromethane (20 
ml), a solution of 1.0 M boron tribromide in dichloromethane (9 ml) was added while cooled in ice, and the admixture 
was stirred at room temperature overnight The reaction mixture was then poured into ice water and partitioned 
between water and chloroform. The chloroform layer was dried with anhydrous magnesium sulfate and the solvent was 
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removed by reduced-pressure dstillation. The resulting residue was purified by column chromatography on silica gel 
eluting with hexane/ethyl acetate to obtain 380 mg of the title corrpound (yield: 55%). 

jS^^^^t^T 21 : 5 6 89 ( * J=8 6HZi 2H)i 7 44 (d " ^ 5H2, 2H) ' 7 * 65 (ct J=a 6Hz ' 2H)| 7 92 (d( 

Mass spectrometry data (FAB-MS. m/z) : 325 (WT+1) 
Exanple 178 



10 f4W-PimethPXY^u^^ rgaq 

Under argon, 4-hydroxyphenyl 4-iodophenyl ketone (380 mg) obtained in Example 120 and 4«Jimethylarrtinopyrid- 
ine (158 mg) were added to xylene (1 1 ml), and the admixture was stirred at room terrperature. After 2 hours 4-chloro- 
6,7-dimethoxyquinoline (262 mg) was added, and the admixture was refluxed with heat overnight. The reaction mixture 
was partitioned between saturated aqueous sodium hydrogen carbonate and chloroform, and the chloroform layer was 
then dned with anhydrous magnesium sulfate. After removing the solvent by reduced-pressure distillation, the resulting 
residue was purified by chromatography on silica gel eluting with hexane/ethyl acetate and then with chloroform/ethyl 
acetate, followed by thin layer chromatography on silica gel eluting with chloroform/ethyl acetate (5/1 ). to obtain 459 mo 
of the title compound (yield: 77%). 

1 H-NMR (CDCI3. 500MHz) : 5 4. 03 (s. 3H), 4. 07 (s, 3H). 6. 66 (d. J=4 9Hz, 1 H), 7. 27 (d, J=7. 6Hz 2H) 7 46 (s 
1H), 7. 47 (s. 1H), 7. 54 (d. J=8. 6Hz. 2H), 7. 88 (d. J=7. 9Hz. 2H), 7. 90 (d, J=8. 6Hz. 2H), 8. 58 (d. J=5. 5Hz 1H) 
Mass spectrometry data (FD-MS. m/z) : 51 1 (IvT) 

25 Example 179 



15 



20 



4-Methoxyphenvl 4-bromoohenvl k etone (Reference Example) 

To commercially available nitromethane (10 ml) were added commercially available anisde (1 08 g) commercially 
available 4-bromobenzoyl chloride (2.20 g) and commercially available ytterbium(lll) trifluoromethanesutfonate (620 
mg). and the admixture was stirred at 60 °C overnight The reaction mixture was partitioned between water and chloro- 
form, and the chloroform layer was then dried with anhydrous magnesium sulfate. After removing the solvent by 
reduced-pressure distillation, the resulting residue was purified by column chromatography on silica gel eluting with 
hexane/ethyl acetate to obtain 1 .65 g of the title compound (yield: 57%). 

1 H-NMR (CDCI3, 500MHz) : S 3. 89 (s. 3H), 6. 97 (d. J=8. 6Hz. 2H), 7. 62 (d. J=1 . 8Hz. 2H). 7. 62 (d, J=1 8Hz 2H) 
7. 80 (d, J=9. 2Hz, 2H) 

Mass spectrometry data (FD-MS. m/z) : 290 (IvT), 292 (M + +2) 
40 Example 180 



30 



35 



45 



so 



4-Hydraxvphenvl 4-bromophenvl ketone ( Reference Examp le) 

4-Methoxyphenyi 4-bromophenyi ketone (1 .65 g) obtained in Example 122 was dissolved in dichloromethane (20 
ml), a solution of 1 .0 M boron tribromide in dichloromethane (23 ml) was added while cooled in ice. and the admixture 
was stirred at room temperature overnight The reaction mixture was then poured into ice water and partitioned 
between water and chloroform. The chloroform layer was dried with anhydrous magnesium siifate and the solvent was 
removed by reduced-pressure distillation. The resulting residue was purified by column chromatography on silica gel 
eluting with hexane/ethyl acetate to obtain 1 .34 g of the title corrpound (yield: 85%). 

1 H-NMR (DMSO-dg, 500MHz) : 8 6. 90 (d. J=8. 5Hz. 2H). 7. 61 (d. J=8. 5Hz. 2H). 7. 66 (d. J=8. 6Hz 2H) 7 74 (d 
J=8.5Hz.2H). 10.46 (brs, 1H) " 1 ' 

Mass spectrometry data (FD-MS. m/z) : 276 (M+). 278 (M + +2) 
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Example 181 

l4-H6.7-Dimethoxv^-auinolvnoxvlD^ 

Under argon, 4-hydroxyphenyl 4-bromophenyl ketone (1.182 g) obtained in Example 123 and 4-dimethylaminopy- 
ridine (573 mg) were added to xylene (37 ml), and the admixture was stirred at room temperature. After 30 minutes, 4- 
chloro-6,7<limethoxyquinoline (954 mg) was added, and the admixture was refluxed with heat overnight The reaction 
mixture was partitioned between saturated aqueous sodium hydrogen carbonate and chloroform, and the chloroform 
layer was then dried with anhydrous magnesium siifate. After removing the solvent by reduced-pressure distillation, the 
resulting residue was purified first by chromatography on silica gel eluting with chloroform/ethyl acetate and then by thin 
layer chromatography on silica gel eluting with chloroform/ethyl acetate (5/1) to obtain 1.574 g of the title compound 
(yield: 79%). 

1 H-NMR (CDCI 3 , 500MHz) : 5 4. 05 (s, 3H), 4. 06 (s. 3H) f 6. 66 (d, J=4. 9Hz, 1H), 7. 27 (d, J=8. 6Hz, 2H), 7. 46 (s, 
1H), 7. 47 (s. 1 H). 7. 65 (d. J=7. 9Hz, 2H), 7. 70 (d, J=8. 5Hz, 2H), 7. 90 (d, J=8. 6Hz, 2H), 8. 58 (d, J=5. 5Hz, 1H) 
Mass spectrometry data (FD-MS, m/z) : 463 (M + ), 465 (M + +2) 

Example 182 

{4-K6.7-Dimethoxv-4<^inoMtoxvlDhen^ 

Under argon, 4-hydroxyphenyl 4-bromophenyl ketone (232 mg) obtained in Example 123 was added to toluene (5 
ml), and commercially available N-methylpiperazine (61 mg), sodium t-butoxide (67 mg), bis (triphenylphosphine)palla- 
dium(ll) chloride (7 mg) were further added, and the admixture was stirred at 100 C tor 17 hours. The reaction mixture 
was partitioned between brine and chloroform, and the chloroform layer was then dried with anhydrous magnesium sul- 
fate. After removing the solvent by reduced-pressure distillation, the resulting residue was purified by thin layer chroma- 
tography on silica gel eluting with chloroforrrvmethanol (10/1) to obtain 53 mg of the title compound (yield: 22%). 

1 H-NMR (CDCI3. 500MHz) : 8 2. 37 (s, 3H), 2. 58 (t, J=5. 5Hz, 4H), 3. 41 (t. J=5. 5Hz, 4H), 4. 04 (s, 3H), 4. 06 (s, 
3H), 6. 63 (d. J=4. 9Hz, 1H), 6. 92 (d, J=9. 2Hz, 2H), 7. 25 (d, J=8. 5Hz, 2H), 7. 45 (s. 1H), 7. 51 (S, 1H), 7. 81 (d, 
J=8. 5Hz, 2H), 7. 87 (d, J=8. 6Hz, 2H), 8. 56 (d, J=4. 9Hz, 1H) 
Mass spectrometry data (FD-MS, m/z) : 483 (M + ) 

Example 183 

{4-f(6.7-Dimethoxv^<iuinolvlto^ 12881 

Under argon, 4-hydroxyphenyl 4-bromophenyl ketone (232 mg) obtained in Example 123 was added to toluene (5 
ml), and commercially available morpholine (52 mg), sodium t-butoxide (67 mg), bis (triphenylphosphine)palladium(ll) 
chloride (7 mg) were further added, and the admixture was stirred at 100 °C overnight. The reaction mixture was parti- 
tioned between brine and chloroform, and the chloroform layer was then dried with anhydrous magnesium sulfate. After 
removing the solvent by reduced-pressure distillation, the resulting residue was purified by thin layer chromatography 
on silica gel eluting with chloroform/ethyl acetate (5/1) to obtain 32 mg of the title compound (yield: 14%). 

1 H-NMR (CDCI3, 500MHz) : 8 3. 34 (t, J=4. 9Hz, 4H). 3. 88 (t, J=4. 9Hz. 4H), 4. 04 (s, 3H), 4. 07 (s. 3H), 6. 64 (d, 
J=5. 5Hz, 1H), 6. 92 (d, J=9. 2Hz, 2H), 7. 26 (d, J=7. 3Hz, 2H), 7. 83 (d. J=9. 2Hz, 2H), 7. 87 (d, J=8. 5Hz, 2H), 8. 
56 (d. J=5. 5Hz. 1 H), 7. 49 (s, 1 H), 7. 51 (s, 1H) 
Mass spectrometry data (FD-MS, m/z) : 470 (M + ) 

Example 184 

{4- [(6.7-Dim^hoxy^uinolyl)^ 

Under argon, 4-hydraxyphenyl 4-bromophenyl ketone (232 mg) obtained in Example 123 was added to toluene (5 
ml), and commercially available pyrrolidine (43 mg), sodium t-butoxide (67 mg), bis (triphenylphosphine)palladium(ll) 
chloride (7 mg) were further added, and the admixture was stirred at 100 °C overnight. The reaction mixture was parti- 
tioned between brine and chloroform, and the chloroform layer was then dried with anhydrous magnesium sulfate. After 
removing the solvent by reduced-pressure distillation, the resulting residue was purified by thin layer chromatography 
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on silica gel eluting with chloroform/ethyl acetate (5/1) to obtain 45 mg of the title compound (yield: 20%). 

^NMR (CDCI3, 500MHz) : 6 2. 05-2. 08 (m, 4H), 3. 38-3. 41 (m. 4H). 4. 04 (s. 3H), 4. 06 (s. 3H). 6. 57 (d. J=9. 
2Hz, 2H). 6. 62 (d. J=4. 9Hz. 1H), 7. 24 (d, J=8. 6H2, 2H), 7. 45 (s, 1 H), 7. 52 (s, 1H). 7. 82 (d. J=9. 2Hz. 2H), 7. 84 
5 (d. J=8. 5Hz, 2H). 8. 55 (d. J=4. 9Hz, 1 H) 

Mass spectrometry data (FD-MS, m/z) : 454 (M+) 

Example 185 

i4-M6.7-Pimettoxv-4-auinolv1k>^^ [290] 

Under argon, 4-hydraxyphenyl 4-bromophenyl ketone (232 mg) obtained in Example 123 was added to toluene (5 
ml), and commercially available piperidine (51 mg), sodium t-butoxide (67 mg), bis (triphenytphosphine)palladium(ll) 
chloride (7 mg) were further added, and the admixture was stirred at 100 °C overnight. The reaction mixture was parti- 
es tioned between brine and chloroform, and the chloroform layer was then dried with anhydrous magnesium sulfate. After 
removing the solvent by reduced-pressure distillation, the resulting residue was purified by thin layer chromatography 
n silica gel eluting with chloroform/ethyl acetate (5/1) to obtain 75 mg of the title compound (yield: 32%). 

1 H-NMR (CDCI3, 500MHz) : 6 1 . 68 (brs, 6H), 3. 38-3. 39 (m, 4H), 4. 04 (s, 3H). 4. 06 (s, 3H), 6. 63 (d. J =4. 9Hz. 
20 1 H). 6. 89 (d. J=8. 6Hz, 2H), 7. 25 (d, J-8. 5Hz, 2H), 7. 45 (s. 1 H), 7. 52 (s, 1 H). 7. 80 (d, J=9. 2Hz. 2H), 7. 86 (d. 

J=8. 6Hz, 2H), 8. 56 (d. J=4. 9Hz, 1H) 
Mass spectrometry data (FD-MS, m/z) : 468 (M + ) 

Example 186 

25 

N-( 2-Methoxy-4-biphenyl )-N' -{4- [ ( 6 , 7 -dimethoxy - 4 - 
quinolyl)oxy] phenyl} urea [222] 

30 

6,7-Dimethoxy-4-(4-aminophenoxy)quinoline (52 mg) was suspended in toluene (5 ml), after the addition of triethyl- 
amine (1 ml), triphosgene (52 mg) was added, and the admixture was refluxed with heat for 2 minutes. 2-Methoxy-4- 
biphenylamine (103 mg) was added to the reaction mixture, and the admixture was refluxed with heat for 13 minutes. 
35 After the addition of aqueous sodium hydrogen carbonate, the reaction mixture was extracted 2 times with ethyl acetate, 
and the organic layer was then washed with brine and dried with anhydrous sodium sulfate. The solvent was removed 
by reduced-pressure distillation, and the resulting residue was purified by column chromatography on silica gel eluting 
with chloroform/acetone (1 0/1 ) to obtain 89 mg of the title compound (yield: 98%). 

40 1 H-NM R (CDCI3, 500MHz) : 6 3. 67 (s, 3H), 4. 00 (s, 3H), 4. 04 (s, 3H), 6. 44 (d. J=5. 5Hz, 1 H), 6. 86 (d. J=8. 5Hz, 

1H). 7. 10 (d, J=8. 6Hz. 2H), 7. 21-7. 37 (m, 4H), 7. 43 (S. 1H), 7. 53-7. 59 (m, 5H), 7. 79 (s, 1H), 8. 41 (s, 1H), 8. 
48 (d, J=4. 9Hz. 1H), 8. 53 (d. J=2. 4Hz. 1H) 
Mass spectrometry data (FD-MS, m/z) : 521 (M+) 

45 Example 187 

N- ( 2, 6-Diisopropylphenyl)-N , -{4-[(6 f 7-dimethoxy-4- 
quinolyl)oxy] phenyl) urea [223] 

so 



6,7-Dimethoxy-4-(4-aminophenoxy)quinoiine (54 mg) was suspended in toluene (5 ml), after the addition of tri ethyl - 
amine (1 ml), triphosgene (53 mg) was added, and the admixture was refluxed with heat for 8 minutes. 2,6-D5sopropy- 
55 I aniline (0.05 ml) was added to the reaction mixture, and the admixture was refluxed with heat for 1 5 minutes. After the 
addition of aqueous sodium hydrogen carbonate, the reaction mixture was extracted 2 times with ethyl acetate, and the 
organic layer was then washed with brine and dried with anhydrous sodium sulfate. The solvent was removed by 
reduced-pressure distfllation, and the resulting residue was purified by column chro ma t ograp hy on silica gel eluting with 
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chloroform/acetone (10/1) to obtain 69 mg of the title compound (yield: 76%). 

1 H-NMR (CDCI 3 , 500MHz) : 8 1. 26 (m, 12H). 3. 39 (m, 2H), 4. 03 (s, 3H), 4. 04 (s. 3H), 6. 09 (brs, 1H) f 6. 28 (bre. 
1 H) p 6. 42 (d, J=5. 5Hz, 1H) f 7. 08 (d, J=8. 5Hz, 2H), 7. 26 (m f 1 H), 7. 29-7. 40 (m, 5H), 7. 53 (s, 1 H). 8. 46 (d, J=4. 
5 9Hz, 1H) 

Mass spectrometry data (FD-MS, m/z) : 499 (M + ) 

Example 188 

10 N-( 2-Chloro-4-nitrophenyl )-N' -{4- [ ( 6 , 7-dimethoxy-4- 

quinolyl)oxy] phenyl) urea [224] 



is 

6,7-Dimethoxy-4-(4-aminophenoxy)quinoline (104 mg) was dissolved in toluene (10 ml) with heat 2-chloro-4-nitro- 
phenyl isocyanate (150 mg) was added, and the admixture was refluxed with heat for 10 minutes. The separated crys- 
tals were filtered and then washed with toluene to obtain 172 mg of the title compound (yield: 100%). 

20 1 H-NMR (DMSO<l 6 , 500MHz) : 5 3. 94 (s, 3H), 3. 95 (s, 3H), 6. 46 (d, J«5. 5Hz, 1 H), 7. 24 (d ( J=9. 2Hz, 2H), 7. 38 

(s, 1H), 7. 51 (s, 1H), 7. 62 (d, J=8. 6Hz, 2H), 8. 23 (m, 1H). 8. 35 (m, 1H), 8. 46 (d, J=5. 5Hz, 1H), 8. 57 (m, 1H), 
8. 84 (brs, 1H), 9. 85 (brs, 1H) 

Mass spectrometry data (FD-MS, m/z) : 494 (M + ), 496 (M + +2) 
25 Example 189 

N-( 3 - Chloro-2-methoxyphenyl ) - N 1 -{4-[ ( 6, 7-dimet:hoxy-4- 
quinolyl)oxy3phenyl}urea [225] 

30 



6,7-Dimethoxy-4-(4-aminophenoxy)quinoline (58 mg) was dissolved in toluene (5 ml) with heat, 3-chloro-2-methox- 
yphenyl isocyanate (0.1 ml) was added, and the admixture was refluxed with heat for 22 minutes. The resulting residue 
35 was purified by column chromatography on silica gel eluting with chloroform/acetone (10/1 ) to obtain 75 mg of the title 
compound (yield: 80%). 

1 H-NMR (CDCI3, 500MHz) : 6 3. 73 (s, 3H), 4. 02 (s, 3H), 4. 05 (s t 3H), 6. 47 (d, J=5. 5Hz, 1H), 7. 01-7. 06 (m, 
2H), 7. 15 (d. J=8. 5Hz. 2H), 7. 43 (S, 1 H), 7. 52 (d, J=9. 2Hz, 2H), 7. 57 (S. 1 H), 7. 81 (S, 1H), 8. 16-8. 19 (m, 2H), 
40 8.50(d, J=5.5Hz, 1H) 

Mass spectrometry data (FD-MS, m/z) : 479 (M + ), 481 (M + +2) 

Example 190 

45 N ~( 2-Chloro-6-methylphenyl )-N' -{4 - [ ( 6 # 7-dlmethoxy-4- 

quinolyDoxy] phenyl }urea [226] 



50 

6,7-Dimethoxy-4-(4-aminophenoxy)quinoline (52 mg) was dissolved in toluene (5 ml) with heat, 2-chloro-6-methyl- 
phenyl isocyanate (0.1 ml) was added, and the admixture was refluxed with heat for 1 7 minutes. The separated crystals 
were filtered and then washed with toluene to obtain 61 mg of the title compound (yield: 74%). 

55 1 H-NMR (DMSOd 6 , 500MHz) : 8 2. 28 (s, 3H). 3. 94 (s. 3H). 3. 94 (s. 3H). 6. 43 (d. J=4. 9Hz, 1H), 7. 18 (d, J=9. 

2Hz, 2H), 7. 20-7. 36 (m, 3H), 7. 38 (s. 1H). 7. 52 (s. 1H), 7. 59 (d. J=9. 2Hz, 2H), 7. 98 (s, 1H). 8. 45 (d, J=5. 5Hz, 
1H), 9. 03 (s, 1H) 

Mass spectrometry data (FD-MS, m/z) : 463 (M + ), 465 (M + +2) 
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N-(3-Chloro-6-methoxvphenyl)-N'-f4- [(6 t 7-di me i:ho^-A- 
quinolyl)oxy] phenyl} urea [227] 



10 



is 



20 



25 



30 



35 



6.7-Dimethoxy^-(4-antinophenoxy)quinoline (52 mg) was dissolved in toluene (5 ml) with heat 3-chloio^metnax- 
ypheny. -socyamte (1 1 1 mg) was added, and the admixture was refluxed with hea for ™ SSJEJEi 

1 H-NMR (CDa 3 . 500MHz) : 8 3. 60 (s, 3H). 3. 99 (s. 3H). 4. 05 (s, 3H). 6. 46 (d J=4 9Hz. 1 HI 6 69 M l-« 

Mass spectrometry data (FD-MS, m/z) : 479 (M+), 481 (M + +2) 
Example 192 




ernH ^Z^I lT^^^ 1 '' 16 (52 m9) W3S dissolved « «°'"ene (5 ml) with heat. 4-chloro-3-nitroph- 
w^LS^J*!^ ^ and the admlxture was ref,uxed with heat for 8 minutes. The separated crystals 
were fOtered and then washed wrth toluene to obtain 125 mg of the title compound (yield: 75%). ^^vsta* 

yNMR(DMSO-d 6 .500MHz):83.93{s,3H).3.95(s.3H).6.46(d, J=4. 9Hz. 1H) 7 21 (d J-8 5Hz 2H\ 7 3ft 

oi * S K 60 (d> J * 5Hz ' 2H) ' 7 " 65 ( * 1H) - 7 67 i 1H >- 8 - 31 « SiSSRiSii? 

Mass spectrometry data (FD-MS, m/z) : 463 (M + ), 465 (M + +2) 
Example 193 



40 



N-(2,4-Dlchl orop h e n Y l)-N--f4-r(6,7-din, e thnvv, . 
quinolyl ) OX y] phenyl} urea [229] 



6,7-Dimethoxy-4-(4-aminophenoxy)quinoline (53 mg) was dissolved in toluene (5 ml) with heat 2 4-diehiomnhonui 
" r r ^Sl 15 m9) ^f^' * e a * rt ^ re was refluxed with heat for 20 Sl2S 

filtered and then washed with toluene to obtain 74 mg of the title compound (yield: 85%). ^ 

!^ R 7 ( ^f O ^ 500MHz ) : S3.94(s.3H).3 • 95 (s. 3H). 6. 45 (d. J=4. 9Hz. 1H). 7. 22 (d. J=8. 6Hz 2H) 7 39 

- SSiWilfai ^ 7 - 59 (di J=9 2Hz - 2H)> 7 62 (m - 1 * 8 - 21 « ** 1 * 8 ■ « 

Mass spectrometry data (FD-MS. m/z) : 483 (M+) 
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Example 194 

N- ( 2 , 6-Dichlorophenyl )-N'-{4-[( 6 , 7 -dimethoxy-4- 
quinolyl )oxy] phenyl) urea [230] 



6 7-Dimethoxy-4-(4-aminophenoxy)quinoline (52 mg) was dissolved in toluene (5 ml) with heat. 2.6-dichlorophenyl 
w isocyanate (1 25 mg) was added, and the admixture was refluxed with heat for 12 minutes. The separated crystals were 
filtered and then washed with toluene to obtain 81 mg of the title compound (yield: 96%). 

1 H-NMR (DMSO-ds. 500MHz) : 8 3. 94 (S. 3H). 3. 94 (s. 3H). 6. 43 (d. J=5. 5Hz. 1H). 7. 14- 7. 20 (m 2H) 7. 32 
(dd, J=7. 9. 7. 9Hz, 1H). 7. 38 (s. 1H), 7. 51-7. 54 (m. 3H), 7. 60 (d. J=9. 2Hz. 2H). 8. 23 (s, 1H). 8. 45 (d, J=5. 5Hz. 
is 1H), 9. 09 (S, 1H) 

Mass spectrometry data (FD-MS, m/z) : 483 (M+) 

Example 195 

so N-{4 - [ ( 6, 7-dimet;hoxy-4-qui.nolyl )oxy] phenyl }-N ' - [l-( 1- 

naph-thyl) ethyl] urea [231] 



6 7-Dimethoxy-4-(4-aminophenoxy)quinoline (54 mg) was dissolved in toluene (5 ml) with heat 1-(1-naphthyl)ethyl 
isocyanate (0.05 ml) was added, and the admixture was refluxed with heat for 100 minutes. The resulting residue was 
purified by column chromatography on silica gel eluting with chloroform/acetone (1 0/1) to obtain 65 mg of the title com- 
pound (yield: 72%). 

1 H-NMR (DMSO-ds. 500MHz) : 8 1. 55 (d. J=6. 7Hz. 3H). 3. 93 (s. 3H). 3. 94 (s. 3H). 4. 62 (m. IH). 5 39 (d. J=4. 
9Hz, 1H). 6. 79 (s, 1H). 7. 11 (d. J=9. 2Hz. 2H). 7. 36 (s. 1H). 7. 49- 7. 58 (m. 7H). 7. 83 (m, 1H), 7. 94 (m, 1H). 8. 
17 (m, 1H). 8. 42 (d. J=5. 5Hz. 1H). 8. 52 (s. 1H) 
Mass spectrometry data (FD-MS. m/z) : 493 (M*) 



30 



35 



40 



Example 196 

N-(2-n-Butylphenyl)-N' - { 4- [ ( 6 , 7-dimethoxy-4- 
quinolyl )oxy] phenyl }urea [232] 



6 7-Dimethoxy-4-(4-aminophenoxy)quinoline (119 mg) was suspended in toluene (12 ml), after the addition of tn- 
45 ethytamine (2.4 ml), triphosgene (133 mg) was added, and the admixture was refluxed with heat for 2 minutes. 2-n- 

Butylphenylamine (0. 1 3 ml) was added to the reaction mixture, and the admixture was refluxed with heat for 10 minutes. 

After the addition of aqueous sodium hydrogen carbonate, the reaction mixture was extracted 2 times with chloroform. 

and the organic layer was then washed with brine and dried with anhydrous sodium sulfate. The solvent was removed 

by reduced-pressure distillation, and the resulting residue was purified by column chromatography on silica gel eluting 
so with chloroform/acetone (4/1) to obtain 130 mg of the title compound (yield: 69%). 

1 H-NMR (DMSO-de. 500MHz) : 8 0. 92 (t. J=7. 5Hz. 3H). 1. 32-1. 40 (m. 2H), 1. 50-1. 57 (m, 2H). 2. 59 (t J=8. 
9Hz 2H). 3. 93 (s. 3H). 3. 94 (s. 3H). 6. 44 (d. J=4. 9Hz. 1H). 6. 98- 7. 02 (m. 1H). 7. 12-7. 17 (m. 2H). 7. 19 (d. 
J=8.' 9Hz. 2H). 7. 51 (S. 1 H). 7. 58 (s. 1 H). 7. 59 (d. J=8. 5Hz. 2H). 7. 71-7. 75 (m. 1H). 7. 89 (s. 1H). 8. 46 (d. J=4. 
55 9Hz. 1H),9. 11 (S.1H) 

Mass spectrometry data (FD-MS. m/z) : 471 (M*) 
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N- (3-Ethoxycarbonyjp henyl ) -N [ - {4- [ ( 6 , 7-dimethoxy4 - 
quinolyl)oxy] phenyl) urea T2331 



10 



15 



20 



«f triSS^ ( t^ n ^ en r )quin0line (131 mg) was dissolved in toluene (1 0 ml) with heat, after the addition 
of toethytamine (2 ml), tnphosgene (213 mg) was added, and the admixture was refluxed with heatfor 2 rrfrurtes Eft* 

A^T^r m ° 8,6 reaCfon and * e «*^re was refluxed vS Lt forTmhuS 

After the addrtion of aqueous sodium hydrogen carbonate, the reaction mixture was extracted 2 times with ethyl acetate 
and the organ* layer was then washed with brine and dried with anhydrous sodium sulfate Th Z££ waTreSSed' 

IL^^T" 6 md *" resuWn 9 resWue P»«* ^ column chromatograph^ s5i« geTeS™ 

wrlh chloroform/acetone (10/1) to obtain 214 mg of the title compound (yield: 100%). 9 

'H-NMR (CDCI3. 500MHz) : 8 1. 36 (t. J=7. 3Hz. 3H). 4. 02 (s. 3H). 4. 05 (s. 3H). 4. 36 (q, J=7. 3Hz 2H) 6 45 (d 
J=5. 5Hz. 1H). 7. 13 (d. J=9. 2Hz. 2H). 7. 38-7. 45 (m, 4H). 7. 48 (d. J=9. 2Hz 2H) 7 56 fs 1 H) 7 75 M j V 
3Hz. 1H). 7. 80 (d. J=7. 9Hz. 1H). 7. 90 (s. 1H). 8. 48 (d. J=4. 9Hz. 1H) * ^ 5 (d ' J ? " 

Mass spectrometry data (FD-MS. m/z) : 487 (M + ) 

Example 198 



25 



N-(2,3-Dichlor 0 phenyl ) -N'-f4 - [(6,7-dim 6 thn lfY .d - 
quxnolyl)oxy] phenyl} urea F2341 ~~ 



30 



35 



40 



45 



50 



55 



i^L^f^t" (4 ^ m ^ en °^ )quiTOline (52 m 9) «s dissolved in toluene (5 ml) with heat. 2.3<lichlorophenyl 
.socyanate (0 05 ml) was added, and the admixture was refluxed with heat for 20 minutes. The reaction solution is 

^^ZT ma> °^ ^ Si ' iCa " elUtin9 ^ CW0rofo ^ acel «* d0A,to obtain 84 C tiTeSecT 

IS^SJ^S: ^i MHZ) : 8 4 - 00 (S> 3H) ' 4 05 (S " 3H) ' 6 - 45 < d - J=5 - 5Hz ' 1H). 7. 1 1~ 7. 17 (m. 4H) 7 41 (s 
1 H). 7. 53(d. J=9. 2Hz. 2H). 7. 57 (s. 1 H). 7. 91 ft. 1 H). 8. 22 (d. J=8. 5Hz. 1 H). 8. 48 (d. J=5. 5Hz IS) 9 12 ft 1 H) 
Mass spectrometry data (FD-MS. m/z) : 483 (M + ) J " ( " ' 

Example 199 

N-(2 / 4-Dichlorophenyl)-N'-f 4-[( 6 ,7-dimethoxy-4- 
quxnol y i) OX y]p henvl}urea r2351 

iso^^^^1^^T )q ^ n6 (58 m9) W3S diSSolved in tol ^ne (5 ml) with heat, ^ichloropheny. 
fi^bT2u,S i *f adrmxture was refluxed with heat for 20 minutes. The reaction solution was ptri- 

pound (y^d 73%) °" 9 9 ^'^"^acetone (10/1) to obtain 69 mg of the title corn- 

l£ rH M ri C S? 3 o^° MHZ) 5 4 04 (S ' 3H)> 4 06 (S - 3H) ' 6 47 < d " J=4 9Hz - 1H >- 6 9« J=2 4. 8. 5Hz. 1 H) 7 
Mass spectrometry data (FD-MS. m/z) : 483 (fvT) 



<EP_0880433A1_I_> 



89 



EP0860433A1 

Example 200 

N - ( 3, 4-Dichlorophenyl)-N J - { 4- [ ( 6 , 7-dimethoxy-4 
quinolyl )oxy] phenyl} urea [236] 



6,7-Dimethoxy^-(4-aminophenoxy)quinoline (51 mg) was dissolved in toluene (5 ml) with heat, 3.4-dichlorophenyl 
10 isocyanate (1 02 mg) was added, and the admixture was refluxed with heat for 8 minutes. The separated crystals were 
filtered and then washed with toluene to obtain 71 mg of the title compound (yield: 84%). 

1 H-NMR (DMSOde. 500MHz) : 8 3. 94 (s, 3H), 3. 95 (S, 3H), 6. 44 (d, J=4. 9Hz. 1 H). 7. 14- 7. 24 (m, 2H), 7. 34 
(m, 1H) P 7. 38 (s, 1H), 7. 50-7. 52 (m, 2H), 7. 59 (d, J=9. 2Hz, 2H), 7. 88 (s, 1H), 8. 46 (d, J=4. 9Hz, 1H). 8. 92 (s, 
15 1H), 9.00(s, 1H) 

Mass spectrometry data (FD-MS, m/z) : 483 (M+) 

Example 201 



20 



N-(3 y 5-Dichlorophenyl )-N'-{4-[(6, 7-dimethoxy-4- 
quinolyl )oxy] phenyl} urea [237] 



6 J-Dimethoxy-4-(4-aminophenoxy)quinoline (53 mg) was dissolved in toluene (5 ml) with heat 3. 5-dichlorophenyl 
isocyanate (76 mg) was added, and the admixture was refluxed with heat for 8 minutes. The separated crystals were 
filtered and then washed with toluene to obtain 75 mg of the title compound (yield: 87%). 

30 1 H-NMR (DMSOd 6 , 500MHz) : 6 3. 93 (S, 3H), 3. 94 (s, 3H). 6. 44 (d, J=4. 9Hz, 1 H), 7. 1 5 (s, 1 H), 7. 20 (d. J=9. 
2Hz, 2H), 7. 38 (s, 1 H), 7. 51 (s, 1 H), 7. 54 (s, 1 H), 7. 54 (s, 1 H), 7. 59 (d, J=9. 2Hz, 2H), 8. 46 (d, J=4. 9Hz, 1 H), 
9. 00 (brs, 1 H), 9. 07 (brs, 1H) 
Mass spectrometry data (FD-MS, m/z) : 483 (M + ) 

35 Example 202 

N-( 4-Chloro-2-nitrophenyl )-N , -{4-[(6 / 7-dimethoxy-4- 
quinolyl )oxy]phenyl}urea [238] 



6,7-Dimethoxy-4-(4-aminophenoxy)quinoline (123 mg) was dissolved in toluene (12 ml) with heat, 4-chloro-2-nitro- 
phenyl isocyanate (1 72 mg) was added, and the admixture was refluxed with heat for 1 4 minutes. The separated crys- 
45 tals were filtered and then washed with toluene to obtain 1 74 mg of the title compound (yield : 85%). 

1 H-NMR (DMSO-d 6 , 500MHz) : 8 3. 94 (s, 3H), 3. 95 (s, 3H), 6. 46 (d, J=4. 9Hz, 1 H), 7. 23 (d, J=7. 3Hz, 2H), 7. 39 
(s, 1H), 7. 51 (s, 1H), 7. 62 (d. J=7. 3Hz ( 2H), 7. 79 (d, J=9. 2Hz, 1H), 8. 14 (s, 1H), 8. 35 (d, J=9. 2Hz, 1H), 8. 46 
(d, J=5. 5Hz, 1H), 9. 62 (s, 1H), 10. 0 (s, 1H) 
so Mass spectrometry data (FD-MS, m/z) : 494 (M + ), 496 (M + +2) 



55 
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Example 203 

N- ( 2-Amino-4-chlorophenyl )-N ' -{4- [ ( 6 , 7 -dimethoxy- 4 - 
5 quinolyl)oxy] phenyl} urea [239] 

N-(4-CWoro-2-nifrophenyl)-^ (158 mg) was dissolved in chloro- 

form/methancx/water (10ml/70ml/5ml) t sodium thiosuffate (1 .01 g) was added, and the admixture was stirred at 60 °C 
10 for 37 minutes. The reaction mixture was extracted 2 times with chloroform, and the organic layer was then washed with 
brine and dried with anhydrous sodium sulfate. The solvent was removed by reduced-pressure distillation, and the 
resulting residue was purified by column chromatography on silica gel eluting with chloroform/acetone (10/1) to obtain 
33 mg of the title compound (yield: 22%). 

is 1 H-NMR (DMSO-de, 500MHz) : 8 3. 94 (s. 3H), 3. 95 (s, 3H), 5. 09 (brs, 2H), 6. 43 (d, J=4. 9Hz. 1 H). 6. 57 (m, 1 H), 

6. 78 (d. J=2. 4Hz. 1H), 7. 17 (d. J=9. 2Hz, 2H), 7. 34 (d, J=8. 6Hz, 1H), 7. 38 (s. 1H), 7. 51 (s. 1H). 7. 57 (d. J=8. 
5Hz, 2H), 7. 77 (s, 1H). 8. 45 (d, J=4. 9Hz, 1H), 8. 89 (s, 1H) 

Example 204 

20 

N-{4 - [ ( 6, 7-dimethoxy-4■quinolyl)oxy]phenyl}-N , -( 2- 
py r idinecarbony 1 ) urea [ 240 ] 

25 

6.7-Dimethoxy-4-(4-aminophenoxy)quinoline (75 mg) was dissolved in toluene (7 ml) with heat, after the addition 
of triethylarrrine (1 .4 ml), triphosgene (201 mg) was added, and the admixture was reftuxed with heat for 1 minute. 2- 
PyrkJinecarboxamide (1 02 mg) was added to the reaction mixture, and the admixture was ref luxed with heat for 3 hours. 
30 After the addition of aqueous sodium hydrogen carbonate, the reaction mixture was extracted 2 times with ethyl acetate, 
and the organic layer was then washed with brine and dried with anhydrous sodium sulfate. The solvent was removed 
by reduced-pressure distillation, and the resulting residue was purified by column chromatography on silica gel eluting 
with chlorofornrv*acetone (10/1) to obtain 86 mg of the title compound (yield: 77%). 

35 1 H-NMR (CDCI3, 500MHz) : 8 4. 06 (s, 3H), 4. 06 (s, 3H), 6. 49 (d. J=4. 9Hz, 1 H). 7. 20 (d, J=9. 2Hz, 2H), 7. 43 (m, 

1 H). 7. 57 (s, 1 H), 7. 59 (m, 1 H). 7. 71 (d, J=9. 2Hz, 2H), 7. 97 (m, 1 H), 8. 28 (d, J=7. 9Hz, 1 H), 8. 50 (brs, 1 H), 8. 
68 (d, J=4. 9Hz, 1H), 10. 1 (brs. 1H). 10. 7 (brs, 1H) 
Mass spectrometry data (FD-MS, rrVz) : 444 (M+) 

40 Example 205 

N-(3-Chloro-4, e-dimethoxyphenylj-N' -(4- [ ( 6, 7-dime1:hoxv-4- 
qulnolyDoxy] phenyl} urea [241] 

45 



6,7-Dimethoxy-4-(4-arrrinophenoxy)quinoline (54 mg) was dissolved in toluene (5 ml) with heat, 3-chIoro-4,6- 
dimethoxyphenyi isocyanate (76 mg) was added, and the admixture was reftuxed with heat for 1 8 minutes. The reaction 
so solution was purified by column chromatography on silica gel eluting with chloroform/acetone (10/1) to obtain 93 mg of 
the title compound (yield: 1 00%). 

1 H-NMR (CDCI3, 500MHz) : 8 3. 76 (s, 3H). 3. 87 (s, 3H). 4. 02 (s, 3H). 4. 05 (s. 3H), 6. 46 (d. J=5. 5Hz. 1 H). 6. 49 
(s. 1H). 7. 13 (d. J=8. 5Hz. 2H), 7. 20 (s. 1H). 7. 42 (s. 1H), 7. 50 (d. J=8. 5Hz. 2H), 7. 57 (s, 1H). 7. 59 (S, 1H). 8. 
55 12 (s, 1H). 8. 48 (d. J=5. 5Hz. 1H) 

Mass spectrometry data (FD-MS, nVz) : 509 (M+), 51 1 (M + +2) 
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Example 206 

N-( 4-Chloro-2-met:hylphenyl ) -N ' - {4- [ ( 6 , 7-dimethoxy-4- 



quinolyl )oxy ] phenyl } urea [ 242 ] 



6,7-Dimethoxy-4-(4-aminophenoxy)quinoline (55 mg) was dissolved in toluene (5 ml) with heat, 4-chloro-2-methyl- 
10 phenyl isocyanate (90 mg) was added, and the admixture was refluxed with heat for 26 minutes. The separated crystals 
were filtered and then washed with toluene to obtain 69 mg of the title compound (yield: 80%). 

1 H-NMR (DMSO-d 6 , 500MHz) : 8 2. 26 (s, 3H), 3. 94 (s, 3H), 3. 94 (s, 3H), 6. 44 (m, 1H), 7. 18-7. 20 (m, 3H), 7. 
25 (s, 1 H), 7. 38 (s, 1H), 7. 51 (s, 1H), 7. 59 (d, J=9. 2Hz t 2H), 7. 87 (m. 1 H), 7. 99 (s, 1H), 8. 45 (m, 1H), 9. 15 (s. 

15 1H) 

Mass spectrometry data (FD-MS, m/z) : 436 (M + ), 465 (M + +2) 
Example 207 

20 N-( 2-Chloro-3-methylphenyl )-N' -{4- [ ( 6 , 7-dimethoxy-4- 

quinoly 1 ) oxy ] phenyl } urea [ 243 ] 



6,7-Dimethoxy-4K4-aminophenoxy)quinoline (52 mg) was dissolved in toluene (5 ml) with heat, 2-chloro-3-methyl- 
phenyl isocyanate (0.2 ml) was added, and the admixture was refluxed with heat for 12 minutes. The reaction solution 
was purified by column chromatography on silica gel eluting with chloroform/acetone (10/1) to obtain 30 mg of the title 
compound (yield: 37%). 

1 H-NMR (CDCfe, 500MHz) : 8 2. 28 (s, 3H), 4. 00 (s, 3H), 4. 03 (s, 3H), 6. 41 (d, J=4. 9Hz, 1H), 7. 09-7. 15 (m, 
4H), 7. 37 (s, 1 H), 7. 39 (s, 1 H), 7. 42 (d. J=8. 5Hz, 2H), 7. 55 (s, 1 H), 7. 61 (s, 1 H), 7. 72 (s, 1 H), 8. 44 (d, J=5. 5Hz, 
1H). 

Mass spectrometry data (FD-MS, m/z) : 463 (M + ), 465 (M + +2) 
Example 208 



N-(3-Amino-4-chlorophenyl )-N'"{4-[(6^ 7-dimethoxy-4- 
40 quinolyl ) oxy] phenyl} urea [244] 



N-(4-Chlorx>-3-nrtrophenyi)-N44-[(6,7Klimethoxy-4-quinolyf)oxy]phenyl}urea (100 mg) was dissolved in chloro- 
45 form/methanol/water (5ml/15ml/3m0, sodium thiosulfate (358 mg) was added, and the admixture was stirred at 60 °C 
for 20 minutes. The reaction mixture was extracted 2 times with chloroform, and the organic layer was then washed with 
brin and dried with anhydrous sodium sulfate. The solvent was removed by reduced-pressure distillation, and the 
resulting residue was purified by column chromatography on silica gel eluting with chloroform/acetone (10/1) to obtain 
39 mg of the title compound (yield: 41%). 



50 



1 H-NMR (DMSOdg, 500MHz) : 6 3. 94 (s. 3H). 3. 95 (s, 3H). 5. 30 (brs, 1H), 6. 45 (d, J=5. 5Hz. 1 H), 6. 64 (m, 1 H), 

7. 02 (m, 1H), 7. 06 (d, J=8. 6Hz, 1H), 7. 20 (d, J=9. 2Hz. 2H), 7. 39 (s. 1H). 7. 52 (s, 1H), 7. 57 (d. J=8. 6Hz. 2H), 

8. 47 (d, J=4. 9Hz, 1H), 8. 56 (s. 1H), 8. 73 (s, 1H) 
Mass spectrometry data (FD-MS. m/z) : 465 (M + +1 ) 
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Example 209 

N - ( 3-Methoxyp ropyl ) -N 1 - {4> [ ( 6 , 7-dimethoxy-4- 
quinolyl )oxy] phenyl} urea [245] 



6 J-Dimethoxy^-(4^nophenoxy)quiix>line (51 mg) was dissolved in toluene (5 ml) with heat after the addition 
of triethylamine (1 ml), triphosgene (54 mg) was added, and the admixture was reftuxed with heat for 2 minutes. 3-Meth- 
io oxypropylamine (0.05 ml) was added to the reaction mixture, and the admixture was refluxed with heat for 1 2 minutes. 
After the addition of aqueous sodium hydrogen carbonate, the reaction mixture was extracted 2 times with ethyl acetate, 
and the organic layer was then washed with brine and dried with anhydrous sodium sulfate. The solvent was removed 
by reduced-pressure distillation, and the resulting residue was purified by column chromatography on silica gel eluting 
with chloroform/acetone (10/1) to obtain 51 mg of the title compound (yield: 72%). 

15 

1 H-NMR (CDCI3. 500MHz) : 6 1. 82 (m. 2H). 3. 31 (s, 3H), 3. 39 (m. 2H). 3. 50 (t, J=4. 5Hz, 2H). 4. 03 (s, 3H) 4 
04 (s, 3H), 5. 65 (brs, 1H), 6. 44 (d, J=4. 9Hz, 1H), 7. 10 (d, J=8. 7Hz, 2H), 7. 41-7. 55 (m, 4H). 7. 55 (s. 1H), 8. 46 
(d. J=5. 5Hz, 1H) 

Mass spectrometry data (FD-MS. m/z) : 41 1 (M+) 

20 

Example 210 

N-(2-Metho xyethyl)-N'-(4-[(6 / 7^iniethoxv4- 
25 quinoly 1 ) oxy ] phenyl } urea [246] 



6.7-Dimethoxy-4-(4-aminophenoxy)quinoline (52 mg) was dissolved in toluene (5 ml) with teat, after the addition 
30 of triethylamine (1 ml), triphosgene (54 mg) was added, and the admixture was refluxed with heat for 3 minutes. 3-Meth- 
oxyethylamine (0.05 ml) was added to the reaction mixture, and the admixture was refluxed with heat for 8 minutes. 
After the addition of aqueous sodium hydrogen carbonate, the reaction mixture was extracted 2 times with ethyl acetate, 
and the organic layer was then washed with brine and dried with anhydrous sodium sulfate. The solvent was removed 
by reduced-pressure distillation, and the resulting residue was purified by column chromatography on silica gel eluting 
35 with chloroform/acetone (10/1) to obtain 63 mg of the title compound (yield: 91%). 

1 H-NMR (CDCI3. 500MHz) : 8 3. 36 (s. 3H). 3. 36-3. 53 (m, 4H), 4. 03 (s. 3H), 4. 03 (s. 3H) t 5. 81 (brs 1 H) 6 43 
(d, J=5. 5Hz, 1H), 7. 87 (d. J=8. 5Hz, 2H), 7. 40 (s. 1H), 7. 45 (d, J=9. 2Hz. 2H), 7. 55 (s, 1H), 7. 92 (s. 1H),' 8. 45 
(d,J=4.9Hz, 1H) ' 
40 Mass spectrometry data (FAB-MS. m/z) : 398 (M + +1) 

Example 21 1 

^ N-{4 - [ ( 6, 7-Dim et:hoxy- 4 -quinoly 1 )oxy] phenyl )-N ' - ( 2- 

pyridylmethyl ) urea [247] ~ "" 



6,7-Dimethoxy-4-(4-aminophenoxy)quinoline (52 mg) was dissolved in toluene (5 ml) with heat after the addition 
of triethylamine (1 ml), triphosgene (54 mg) was added, and the admixture was refluxed with heat for 2 minutes. 2-Pyri- 
dylmethylamine (0.05 rrd) was added to the reaction mixture, and the admixture was reftuxed with heat for 12 minutes. 
After the addition of aqueous sodium hydrogen carbonate, the reaction mixture was extracted 2 times with ethyl acetate, 
and the organic layer was then washed with brine and dried with anhydrous sodium sulfate. The solvent was removed 
by reduced-pressure distillation, and the resulting residue was purified by column chromatography on silica gel eluting 
with chloroform/acetone (10/1) to obtain 76 mg of the title compound (yield: 100%). 

1 H-NMR(CDCl3. 500MHz) : 84. 00 (s. 3H), 4. 01 (s, 3H), 4. 58 (d, J=5. 5Hz, 2H), 6. 39(d, J=5. 5Hz. 1H), 6. 66 (m. 
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1H), 7. 05 (d, J=9. 2Hz, 2H), 7. 18 (m, 1H). 7. 34 (d. J=7. 9Hz, 1H). 7. 39 (s, 1H), 7. 45 (d, J=9. 2Hz, 2H), 7. 54 (s, 
1H), 7. 66 (m, 1H), 8. 40 (brs, 1H), 8. 43 (d, J =5. 5Hz, 1H), 8. 47 (d, J=4. 9Hz, 1H) 
Mass spectrometry data (FD-MS, m/z) : 430 (M + ) 

5 Example 212 

N- [ ( 4-tert-Bu-bylphenyl )methyl] -N ' -{4- [ ( 6, 7-dimethoxy-4- 
quinolyl )oxy] phenyl} urea [248] 

10 

6,7-Dimethoxy-4-(4-aminophenoxy)quinoline (50 mg) was dissolved in toluene (5 ml) with heat, after the addition 
of triethylamine (1 ml), triphosgene (55 mg) was added, and the admixture was refluxed with heat lor 2 minutes. (4-tert- 
is ButylphenyOmethylamine (0.05 ml) was added to the reaction mixture, and the admixture was refluxed with heat for 12 
minutes. After the addition of aqueous sodium hydrogen carbonate, the reaction mixture was extracted 2 times with 
ethyl acetate, and the organic layer was then washed with brine and dried with anhydrous sodium sulfate. The solvent 
was removed by reduced-pressure distillation, and the resulting residue was purified by column chromatography on sil- 
ica gel eluting with chloroform/acetone (10/1) to obtain 23 mg of the title compound (yield: 28%). 

20 

1 H-NMR (CDCI 3 , 500MHz) : 6 3. 99 (s. 3H), 4. 01 (s, 3H), 4- 38 (d. J=5. 5Hz, 1H), 5. 81 (brs, 1H), 6. 38 (d, J=4. 
9Hz, 1H), 7. 02 (d, J=9. 2Hz. 2H), 7. 20-7. 40 (m, 7H), 7. 52 (s. 1H), 7. 64 (s. 1H), 8. 40 (d. J=5. 5Hz. 1H) 
Mass spectrometry data (FD-MS, m/z) : 485 (M + ) 

25 Example 213 

N-{4 - [ ( 6 , 7-Dimethoxy-4-quinolyl ) oxy] phenyl } -N ' -(3- 
pyridylmetihyl ) urea [249] 

30 

6,7-Dimethoxy-4-(4-aminophenoxy)quinoline (52 mg) was dissolved in toluene (5 ml) with heat, after the addition 
of triethylamine (1 ml), triphosgene (56 mg) was added, and the admixture was refluxed with heat for 2 minutes. 3-Pyri- 
35 dylmethylamine (0.05 ml) was added to the reaction mixture, and the admixture was refluxed with heat for 12 minutes. 
After the addition of aqueous sodium hydrogen carbonate, the reaction mixture was extracted 2 times with ethyl acetate, 
and the organic layer was then washed with brine and dried with anhydrous sodium sulfate. The solvent was removed 
by reduced-pressure distillation, and the resulting residue was purified by column chromatography on silica gel eluting 
with chloroform/acetone (1 0/1) to obtain 71 mg of the title compound (yield: 93%). 

40 

1 H-NMR (DMSO-d 6 , 500MHz) : 8 3. 93 (s, 3H), 3. 94 (s, 3H), 4. 34 (d, J=5. 5Hz, 2H), 6. 40 (d, J=4. 9Hz, 1H), 6. 72 
(t, J=6. 1Hz, 1H), 7. 12 (d, J=9. 2Hz,2H), 7. 35 (m, 1H), 7.37(s, 1H). 7. 50 (s, 1H) ( 7.53(d,J^9. 2Hz, 2H), 7.72 
(d, J=7. 9Hz. 1 H), 8. 43-8. 46 (m, 2H), 8. 53 (s, 1 H), 8. 73 (s, 1 H) 
Mass spectrometry data (FD-MS, m/z) : 430 (M + ) 

45 

Example 214 

N-{4-[(6, 7-Dimethoxy-4-quinolyl ) oxy ] phenyl } - N ' - ( 4- 
so pyridylme-bhyl ) urea [250] 

6,7-Dimethoxy-4-(4-aminophenoxy)quinoline (52 mg) was dissolved in toluene (5 ml) with heat, after the addition 
55 of triethylamine (1 ml), triphosgene (53 mg) was added, and the admixture was refluxed with heat for 2 minutes. 4-Pyri- 
dylmethylamine (0.05 ml) was added to the reaction mixture, and the admixture was refluxed with heat for 12 minutes. 
After the addition of aqueous sodium hydrogen carbonate, the reaction mixture was extracted 2 times with ethyl acetate, 
and the organic layer was then washed with brine and dried with anhydrous sodium sulfate. The solvent was removed 



94 
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by reduced-pressure distillation, and the resulting residue was purified by column chromatography on silica gel eluting 
with chloroform/acetone (10/1) to obtain 40 mg of the title compound (yield: 54%). 

1 H-IMMR (CDCI3. 500MHz) : 8 4. 01 (s, 3H), 4. 03 (s, 3H). 4. 43 (d, J=5. 5Hz, 2H). 5. 97 (m. 1 H), 6. 40 (d. J=5. 5Hz, 
1H), 7. 08 (d. J=9. 2Hz. 2H), 7. 20 (d, J=5. 5Hz, 2H), 7. 38 (s, 1H). 7. 42 (d. J=8. 6Hz, 2H), 7. 54 (s. 1H), 7. 81 (s, 
1H), 8. 42 (d, J=5. 5Hz, 1H), a 49 (d, J=6. 1Hz, 2H) 
Mass spectrometry data (FD-MS, rrVz) : 430 (M+) 

Example 215 

N-{4- [ ( 6, 7-Dimethoxy-4-quinolyl)oxy]phenyl}-N l - [ ( 4- 
dimethylaminophenyl jmetihyl] urea [251] 



15 



6,7-Dimethoxy^-(4-arrrinophenoxy)quinoline (51 mg) was dissolved in toluene (5 ml) with heat after the addition 
of triethylamine (1 ml), triphosgene (55 mg) was added, and the admixture was refluxed with heat for 2 minutes. (4- 
DimetriylaminopheriyOme (104 mg) was added to the reaction mixture, and the admixture was refluxed with 

20 heat for 12 minutes. After the addition of aqueous sodium hydrogen carbonate, the reaction mixture was extracted 2 
times with ethyl acetate, and the organic layer was then washed with brine and dried with anhydrous sodium sulfate. 
The solvent was removed by reduced-pressure distillation, and the resulting residue was purified by colunn chroma- 
tography on silica gel eluting with chloroform/acetone (10/1) to obtain 12 mg of the title compound (yield: 15%). 

25 1 H-NMR (DMSOde. 500MHz) : 62. 87 (s, 6H). 3. 93 (s, 3H), 3. 94 (s. 3H). 4. 18 (d. J=5. 5Hz, 2H). 6. 40-6. 43 (m, 
2H). 6. 70 (d. J=9. 2Hz. 2H). 7. 13 (d. J=8. 6Hz. 2H). 7. 14 (d. J=8. 6Hz. 2H), 7. 37 (s. 1H). 7. 51 (s. 1H). 7. 52 (d. 
J=9. 2Hz, 2H). 8. 44 (d, J=4. 9Hz, 1H), 8. 57 (s. 1H) 
Mass spectrometry data (FD-MS. m/z) : 472 (M+) 

30 Example 216 

N-{4-[ ( 6, 7-Dimethoxy-4-quinolyl )oxy] phenyl }-N' ~( 3, 5- 

dinitrophenyl ) urea [252] 

35 ~ ' " " '~~ " " 



6.7-Dimethoxy-4-(4-aminophenoxy)quinoline (54 mg) was dissolved in toluene (5 ml) with heat. 3,5-dinrtrophenyl 
isocyanate (81 mg) was added, and the admixture was refluxed with heat for 20 minutes. The reaction solution was puri- 
40 tied by column chromatography on silica gel eluting with chloroform/acetone (10/1) to obtain 53 mg of the title com- 
pound (yield: 57%). 

1 H-NMR (DMSO-dg. 500MHz) : S3. 94 (s. 3H), 3. 95 (s, 3H), 6. 46 (d. J=4. 9Hz, 1H). 7. 24 (d. J=9. 2Hz, 2H). 7. 39 
(s, 1H). 7. 51 (s. 1H). 7. 64 (d. J=8. 5Hz, 2H). 8. 42 (s. 1H). 8. 47 (d, J=4. 9Hz, 1H), 8. 77 (s, 1H), 8. 77 (s, 1H). 9. 
45 21 (s, 1H),9. 73 (s, 1H) 

Mass spectrometry data (FD-MS, m/z) : 506 (M++1) 

Example 217 



50 



N-(Cyclohexyl )-N' - ( 4 - [ ( 6 , 7-dimethoxy-4- 
quinolyl)oxy] phenyl} urea [253] 



55 

6J-Dimethoxy-4-(4-aminophenoxy)quinoiine (200 mg) was dissolved in toluene (5 ml) with heat, cyclohexyl isocy- 
anate (340 mg) was added, and the admixture was stirred with heat at 80-90 °C for 30 minutes. After the addition of 
water, the reaction mixture was extracted 2 times with ethyl acetate, and the organic layer was then washed with brine 
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and dried with anhydrous sodium sulfate. The solvent was removed by reduced-pressure distillation, and the resulting 
residue was purified by column chromatography on silica gel eluting with chloroform/acetone (10/1) to obtain 210 mg of 
the title compound (yield: 74%). 

5 1 H-NMR (CDCI 3 , 500MHz) : 8 1. 11-1. 22 (m, 2H), 1. 34-1. 46 (m, 2H), 1. 56-1. 66 (m, 2H), 1. 68-1. 78 (m. 2H), 

1. 96-2. 05 (m, 2H), 3. 64-3. 73 (m t 1H), 4. 05 (s p 6H), 4. 58 (d. J=7. 9Hz, 1H), 6. 36 (s, 1H), 6. 46 (d, J=4. 9Hz, 
1 H). 7. 13 (d, J=8. 6Hz, 2H), 7. 42 (d, J=8. 6Hz, 2H), 7. 42 (s, 1H), 7. 56 (s, 1H), 8. 48 (d. J=4. 9Hz, 1 H) 
Mass spectrometry data (FD-MS, m/z) : 421 (M + ) 

10 Example 218 

N-(3 / 4-Difluorophenyl)-N , -{4-[(6 , 7-dimethoxy- 4 - 
quinolyl )oxy] phenyl} urea [254] 

15 



6,7-Dimethoxy-4-(4-aminophenoxy)quir»oline (50 mg) was dissolved in toluene (5 ml) with heat, after the addition 
of triethylamine (1 ml), triphosgene (55 mg) was added, and the admixture was refluxed with heat for 3 minutes. 3,4- 
20 Difluoroaniline (66 mg) was added to the reaction mixture, and the admixture was refluxed with heat for 20 minutes. 
After the addition of aqueous sodium hydrogen carbonate, the reaction mixture was extracted 2 times with ethyl acetate, 
and the organic layer was then washed with brine and dried with anhydrous sodium suKate. The solvent was removed 
by reduced-pressure distillation, and the resulting residue was purified by column chromatography on silica gel eluting 
with chloroform/acetone (10/1) to obtain 63 mg of the title compound (yield: 83%). 

25 

1 H-NMR (CDCI3, 500MHz) : 8 4. 03 (s, 3H). 4. 06 (s. 3H). 6. 45 (d, J=5. 5Hz, 1H), 6. 96- 7. 02 (m. 1H), 7. 02-7. 
10 (m, 1H), 7. 11 (d, J=8. 5Hz, 2H), 7. 41-7. 45 (m, 2H). 7. 48 (d. J=8. 6Hz. 2H), 7. 58 (s. 1H). 7. 72 (s. 1H), 7. 74 
(s. 1H). 8. 44 (d. J=5. 5Hz. 1H) 
Mass spectrometry data (FD-MS, m/z) : 451 (M + ) 

30 

Example 219 

N- ( 2 , 4, 5-Trifluorophenyl)-N , ->{4>[(6,7-dimethoxy-4- 
35 quinolyl )oxy] phenyl} urea [255] 



6,7-Dimethoxy-4-(4-aminophenoxy)quinoline (50 mg) was dissolved in toluene (5 ml) with heat, after the addition 
40 of triethylamine (1 ml), triphosgene (55 mg) was added, and the admixture was refluxed with heat for 3 minutes. 2,4,5- 
Trifluoroaniiine (75 mg) was added to the reaction mixture, and the admixture was refluxed with heat for 20 minutes. 
After the addition of aqueous sodium hydrogen carbonate, the reaction mixture was extracted 2 times with ethyl acetate, 
and the organic layer was then washed with brine and dried with anhydrous sodium sulfate. The solvent was removed 
by reduced-pressure distillation, and the resulting residue was purified by column chromatography on silica gel eluting 
45 with chloroform/acetone (1 0/1) to obtain 58 mg of the title compound (yield: 73%). 

1 H-NMR (DMSOKle, 500MHz) : 5 3. 94 (s, 3H), 3. 95 (s, 3H), 6. 45 (d, J=5. 5Hz. 1 H), 7. 24 (d, J=8. 6Hz, 2H), 7. 40 
(S, 1H). 7. 52 (s, 1H), 7. 59 (d, J=8. 6Hz, 2H), 7. 62-7. 70 (m, 1H), 8. 17-8. 25 (m, 1H), 8. 48 (d, J=4. 9Hz, 1H), 8. 
76(s, 1H), 9. 23(s, 1H) 
50 Mass spectrometry data (FD-MS, m/z) : 469 (M + ) 
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Example 220 

N-( 2, 4, 6-Trifluorophenyl)-N^{4-[(6 / 7-dimethoxy4- 
qui noly l)oxy ] phenyl} urea [256] 



6J-Dimethoxy^-(4-aminophenoxy)quinoline (50 mg) was dissolved in toluene (5 ml) with heat after the addition 
10 of triethylamine (1 ml), triphosgene (55 mg) was added, and the admixture was refluxed with heat for 3 minutes. 2,4,6- 
Trifluoroaniline (75 mg) was added to the reaction mixture, and the admixture was refluxed with heat for 20 minutes. 
After the addition of aqueous sodium hydrogen carbonate, the reaction mixture was extracted 2 times with ethyl acetate, 
and the organic layer was then washed with brine and dried with anhydrous sodium sulfate. The solvent was removed 
by reduced-pressure distillation, and the resulting residue was purified by column chromatography on silica gel eluting 
is with chloroform/acetone (10/1) to obtain 37 mg of the title compound (yield: 47%). 

1 H-NMR (DMSOdg, 500MHz) : 83. 94 (s, 3H), 3. 95 (s, 3H), 6. 43 (d, J=5. 5Hz, 1H), 7. 20 (d. J=8. 6Hz, 2H), 7. 29 
(t, J=8. 6Hz, 2H), 7. 39 (s, 1H). 7. 52 (s, 1H), 7. 58 (d, J=8. 6Hz, 2H), 8. 07 (s, 1H), 8. 46 (d, J=5. 5Hz, 1H), 9. 14 
(S.1H) 

so Mass spectrometry data (FD-MS, m/z) : 469 (M+) 
Example 221 

^ N-(2 / 3 f 4-Trifluorophenyl)-N , -{4-[(6,7-dimethoxy-4- 
guinolyjjoxy] phenyl} urea [257] 



30 6,7-Dimethoxy-4-(4-aminophenoxy)quinoline (50 mg) was dissolved in toluene (5 ml) with heat after the addition 
of triethylamine (1 ml), triphosgene (55 mg) was added, and the admixture was refluxed with heat for 3 minutes. 2,3,4- 
Trifluoroaniline (75 mg) was added to the reaction mixture, and the admixture was refluxed with heat for 20 minutes. 
After the addition of aqueous sodium hydrogen carbonate, the reaction mixture was extracted 2 times with ethyl acetate, 
and the organic layer was then washed with brine and dried with anhydrous sodium sulfate. The solvent was removed 

35 by reduced-pressure distillation, and the resulting residue was purified by column chromatography on silica gel eluting 
with chloroform/acetone (1 0/1 ) to obtain 1 8 mg of the title compound (yield: 23%). 

1 H-NMR (DMSO-de, 500MHz) : 6 3. 94 (s, 3H), 3. 95 (s, 3H), 6. 44 (d, J=4. 9Hz, 1H), 7. 23 (d, J=8. 6Hz, 2H), 7. 
25-7. 33 (m, 1H), 7. 39 (S, 1H), 7. 52 (s, 1H), 7. 59 (d, J=8. 6Hz, 2H), 7. 85-7. 92 (m. 1H), 8. 47 (d, J=5. 5Hz, 1H), 
40 8. 73 (S, 1H),9.21 (s, 1H) 

Mass spectrometry data (FD-MS, m/z) : 469 (M+) 

Example 222 

45 N ~< 2 ' 5-D imethoxyphenyl )-N' -{4 - [ ( 6 , 7 -dime t hoxy- 4 - 

quinolyl)oxy] phenyl} urea [258] 



6.7-Dimethoxy^4-(4-aminophenoxy)quinoline (56 mg) was dissolved in toluene (5 ml) with heat, after the addition 
of triethylamine (1 ml), triphosgene (66 mg) was added, and the admixture was refluxed with heat for 3 minutes. 2.5- 
Dimethoxyaniline (1 02 mg) was added to the reaction mixture, and the admixture was refluxed with heat for 1 0 minutes. 
After the addition of aqueous sodium hydrogen carbonate, the reaction mixture was extracted 2 times with ethyl acetate, 
55 and the organic layer was then washed with brine and dried with anhydrous sodium sulfate. The solvent was removed 
by reduced-pressure distillation, and the resulting residue was purified by column chromatography on silica gel eluting 
with chloroform/acetone (1 0/1 ) to obtain 81 mg of the title compound (yield: 90%). 
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1 H-NMR (CDCI3. 500MHz) : 8 3. 68 (s, 3H), 3. 78 (s, 3H), 4. 02 (s, 3H), 4. 05 (s, 3H). 6. 46 (d, J=5. 5Hz, 1 H), 6. 53 
(dd, J=3. 1, 8. 5Hz, 1H) t 6. 76 (d f J^9. 2Hz, 1H), 7. 13 (d, J=9. 2Hz, 2H), 7. 43 (s, 1H), 7. 52 (d, J=9. 2Hz, 2H), 7. 
55 (S. 1H), 7. 57 (s. 1H), 7. 78 (s, 1H), 7. 91 (d, J=3. 1Hz, 1H), 8. 49 (d, J=4. 9Hz, 1H) 
Mass spectrometry data (FD-MS, m/z) : 475 (M + ) 

5 

Example 223 

N-(3, 5 -Dimethoxy phenyl )-N J -{4-[ ( 6, 7-dimethoxy-4- 
10 quinolyl )oxy] phenyl }urea [259] 



6,7-Dimethoxy-4-(4-aminophenoxy)quinoline (53 mg) was dissolved in toluene (5 ml) with heat, after the addition 
15 of triethylamine (1 ml), triphosgene (101 mg) was added, and the admixture was refluxed with heat for 4 minutes. 3,5- 
Dimethoxyaniline (62 mg) was added to the reaction mixture, and the admixture was refluxed with heat for 1 3 minutes. 
Aft r the addition of aqueous sodium hydrogen carbonate, the reaction mixture was extracted 2 times with ethyl acetate, 
and the organic layer was then washed with brine and dried with anhydrous sodium sulfate. The solvent was removed 
by reduced-pressure distillation, and the resulting residue was purified by column chromatography on silica gel eluting 
20 with chloroform/acetone (1 0/1 ) to obtain 85 mg of the title compound (yield : 1 00%). 

1 H-NMR (CDCI3, 500MHz) : 8 3. 73 (s, 6H), 4. 00 (s, 3H), 4. 03 (s, 3H) t 6. 18 (s, 1H), 6. 42 (d, J=5. 5Hz, 1H), 6. 60 
(s, 1H), 6. 60 (s, 1H), 7. 09 (d, J=8. 6Hz, 2H). 7. 40 (s, 1H), 7. 45 (d. J=8. 6Hz, 2H), 7. 56 (s, 1H), 7. 68 (s. 1H), 7. 
85 (s, 1 H), 8. 45 (d, J=5. 5Hz, 1 H) 
25 Mass spectrometry data (FD-MS, m/z) : 475 (M + ) 

Example 224 

N- ( 2, 3 -Dif luorophenyl ) -N ' - { 4- [ ( 6 , 7 -dimethoxy- 4- 

30 ~~ 1 

quinolyl )oxy] phenyl }urea [260] 

35 6,7-Dimethoxy-4-(4-aminophenoxy)quinoline (50 mg) was dissolved in toluene (5 ml) with heat, after the addition 
of triethylamine (1 ml), triphosgene (55 mg) was added, and the admixture was refluxed with heat for 3 minutes. 2,3- 
Drf luoroaniline (51 ml) was added to the reaction mixture, and the admixture was refluxed with heat for 20 minutes. After 
the addition of aqueous sodium hydrogen carbonate, the reaction mixture was extracted 2 times with ethyl acetate, and 
the organic layer was then washed with brine and dried with anhydrous sodium sulfate The solvent was removed by 

40 reduced-pressure distillation, and the resulting residue was purified by column chromatography on silica gel eluting with 
chloroform/acetone (10/1) to obtain 60 mg of the title compound (yield: 79%). 

1 H-NMR (DMSOde, 500MHz) : 8 3. 94 (s, 3H), 3. 95 (s, 3H). 6. 45 (d, J=4. 9Hz, 1H), 7. 02- 7. 08 (m, 1H), 7. 11-7. 
19 (m, 1H), 7. 23 (d, J=9. 2Hz, 2H), 7. 39 (s, 1H), 7. 52 (s. 1H), 7. 59 (d, J=9. 2Hz, 2H). 7. 94-7. 99 (m, 1H), 8. 47 
45 (d, J=4. 9Hz, 1 H), 8. 78 (s, 1 H), 9. 25 (s, 1 H) 

Mass spectrometry data (FD-MS, m/z) : 451 (M + ) 

Example 225 

50 N- ( 3 , 5 -Pi f luorophenyl )-N'-(4-[(6, 7 -dimethoxy-4 - 

quinolyl )oxy] phenyl} urea [261] 

55 

6,7-Dimethoxy-4-(4-aminophenoxy)quinoline (50 mg) was dissolved in toluene (5 ml) with heat, after the addition 
of triethylamine (1 ml), triphosgene (55 mg) was added, and the admixture was refluxed with heat for 3 minutes. 3,5- 
Drf luoroaniline (66 mg) was added to the reaction mixture, and the admixture was refluxed with heat for 20 minutes. 
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After the addition of aqueous sodium hydrogen carbonate, the reaction mixture was extracted 2 times with ethyl acetate, 
and the organic layer was then washed with brine and dried with anhydrous sodium sulfate. The solvent was removed 
by reduced-pressure distillation, and the resulting residue was purified by column chromatography on silica gel eluting 
with chloroform/acetone (10/1) to obtain 49 mg of the title compound (yield: 64%). 

5 

1 H-NMR (DMSO-dg. 500MHz) : 8 3. 94 (s. 3H), 3. 95 (s. 3H), 6. 45 (d. J=4. 9Hz, 1H). 6. 75- 6. 83 (m, 1H), 7. 16-7. 
26 (m. 4H). 7. 39 (s, 1H), 7. 52 (s. 1H), 7. 59 (d. J=8. 6Hz, 2H). 8. 47 (d. J=4. 9Hz. 1H). 8. 99 (s, 1H). 9. 12 (s, 1H) 
Mass spectrometry data (FD-MS. m/z) : 451 (IvT) 

10 Example 226 

N-(2,3 / 6-Tr ifluorophenyl)-N , -{4-[(6 # 7-dimethoxy-4- 
quinolyl)oxy] phenyl} urea [262] 



6,7-Dimethoxy-4-(4-aminophenoxy)quinoline (50 mg) was dissolved in toluene (5 ml) with heat after the addition 
of tri ethyl amine (1 ml), tr [phosgene (55 mg) was added, and the admixture was refluxed with heat for 3 minutes. 2,3,6- 
20 trif iuoroaniline (53 ml) was added to the reaction mixture, and the admixture was refluxed with heat for 20 minutes. After 
the addition of aqueous sodium hydrogen carbonate, the reaction mixture was extracted 2 times with ethyl acetate, and 
the organic layer was then washed with brine and dried with anhydrous sodium sulfate. The solvent was removed by 
reduced-pressure distfllation, and the resulting residue was purified by column chromatography on silica gel eluting with 
chloroform/acetone (10/1) to obtain 30 mg of the title compound (yield: 38%). 

25 

1 H-NMR (DMSOde, 500MHz) : 5 3. 93 (s. 3H). 3. 94 (s. 3H). 6. 44 (d. J=5. 5Hz. 1H). 7. 15- 7. 25 (m. 3H). 7. 33-7. 
44 (m. 2H). 7. 52 (s. 1H), 7. 59 (d, J=8. 6Hz. 2H). 8. 41 (s. 1H). 8. 46 (d. J=4. 9Hz. 1H). 9. 18 (s, 1H) 
Mass spectrometry data (FD-MS. m/z) : 469 (M+) 

30 Example 227 

N-( 2, 6-Dif luorophenyl )-N'-(4-[(6, 7 -dime thoxy-4 - 
quinolyl)oxy] phenyl} urea [263] 



67-Dimethoxy-4-(4-aminophenoxy)quinoline (50 mg) was dissolved in toluene (5 ml) with heat, 2.6<lifluorophenyl 
isocyanate (104 mg) was added, and the admixture was refluxed with heat for 30 minutes. The separated crystals were 
40 filtered and then washed with toluene to obtain 57 mg of the title compound (yield: 74%). 

1 H-NMR (DMSOdg, 500MHz) : 5 3. 94 (s. 3H). 3. 95 (s. 3H), 6. 44 (d, J=4. 9Hz, 1 H). 7. 13- 7. 25 (m. 4H). 7. 28-7. 
38 (m. 1H). 7. 39 (s, 1H), 7. 52 (s. 1H), 7. 59 (d. J=9. 2Hz. 2H). 8. 15 (s, 1H). 8. 46 (d. J=5. 5Hz. 1H). 9. 09 (s, 1H) 
Mass spectrometry data (FD-MS. nVz) : 451 (M+) 

45 

Example 228 

N-( 2, 5-Bis( trifluoromethyl ) phenyl ] -N '-(4-[ ( 6, 7-dimethoxy-4- 
so qu i noly 1 ) oxy ] phenyl }urea [264] 



6.7-Dimethoxy^(4-aminophenoxy)quinoline (50 mg) was dissolved in toluene (5 ml) with heat after the addition 
55 of triethylamine (1 ml), triphosgene (55 mg) was added, and the admixture was refluxed with heat for 3 minutes. 2.5- 
Ks(trifluoromethyl)aniline (79 ml) was added to the reaction mixture, and the admixture was refluxed with heat for 20 
minutes. After the addition of aqueous sodium hydrogen carbonate, the reaction mixture was extracted 2 times with 
ethyl acetate, and the organic layer was then washed with brine and dried with anhydrous sodium sulfate. The solvent 
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was removed by reduced-pressure distillation, and the resulting residue was purified by column chromatography on sil- 
ica gel eluting with chloroform/acetone (10/1) to obtain 30 mg of the title compound (yield: 32%). 

1 H-NMR (DMSO-d 6 , 500MHz) : 8 3. 94 (s, 3H), 3. 95 (s, 3H), 6. 45 (d, J=4. 9Hz, 1 H), 7. 24 (d, J=9. 2Hz, 2H), 7. 40 
5 (s, 1 H), 7. 52 (s, 1 H), 7. 60-7. 66 (m f 3H), 7. 95 (d, J=7. 9Hz, 1 H), 8. 38 (s f 1 H), 8. 46-8. 52 (m, 2H), 9. 70 (s, 1H) 

Mass spectrometry data (FD-MS, m/z) : 551 (M + ) 

Example 229 

10 N- ( 2 , 4- Dime thoxy phenyl )-N'-{4-[(6 , 7 - d ime t hoxy- 4 - 

quinolyl )oxy ] phenyl >urea [265] 



15 

6,7-Dimethoxy-4-(4-aminophenoxy)quinoiine (51 mg) was dissolved in toluene (5 ml) with heat, after the addition 
of triethylamine (1 ml), triphosgene (72 mg) was added, and the admixture was refluxed with heat for 3 minutes. 2,4- 
Dimethoxyaniline (60 mg) was added to the reaction mixture, and the admixture was refluxed with heat for 1 1 minutes. 
After the addition of aqueous sodium hydrogen carbonate, the reaction mixture was extracted 2 times with ethyl acetate, 
20 and the organic layer was then washed with brine and dried with anhydrous sodium sulfate. The solvent was removed 
by reduced-pressure distillation, and the resulting residue was purified by column chromatography on silica gel eluting 
with chloroform/acetone (1 0/1) to obtain 44 mg of the title compound (yield: 53%). 

1 H-NMR (CDCI 3 , 500MHz) : 8 3. 74 (s, 3H). 3. 80 (s, 3H), 4. 03 (s. 3H), 4. 05 (s, 3H), 6. 44-6. 51 (m, 3H). 7. 06 (s, 
25 1H), 7. 12 (d, J=9. 2Hz, 2H), 7. 43 (s, 1H), 7. 49-7. 51 (m, 3H), 7. 57 (s. 1H). 7. 86 (d, J=8. 6Hz, 1H). 8. 48 (d, J=5. 

5Hz. 1H) 

Mass spectrometry data (FD-MS, m/z) : 475 (M + ) 
Example 230 

30 

N - ( 2-Chlorophenyl ) - N [ - {4 - [ ( 6, 7-dimet:hoxy-4- 
quinolyl )oxy] phenyl} urea [266] 

35 

6,7-Dimethoxy-4-(4-aminophenoxy)quinoline (52 mg) was dissolved in toluene (5 ml) with heat, 2-chlorophenyl iso- 
cyanate (0.05 ml) was added, and the admixture was refluxed with heat tor 30 minutes. The reaction solution was puri- 
fied by column chromatography on silica gel eluting with chloroform/acetone (10/1) to obtain 64 mg of the title 
40 compound (yield: 81%). 

1 H-NMR (CDCI3, 500MHz) : 8 4. 01 (s, 3H), 4. 05 (s, 3H), 6. 46 (d, J=4. 9Hz, 1H), 6. 98 (dd, J=7. 3, 7. 9Hz, 1H), 7. 
14 (d, J=8. 6Hz p 2H), 7. 26 (dd, J=7. 3, 7. 9Hz, 1H), 7. 31 (d, J=7. 9Hz, 1H), 7. 43 (s, 1H). 7. 52 (d, J=9. 2Hz, 2H), 
7. 57 (s, 1H) f 7. 57 (s, 1H), 8. 24 (d, J=7. 9Hz. 1H), 8. 37 (s, 1H). 8. 50 (d, J=5. 5Hz, 1H) 
45 Mass spectrometry data (FD-MS, m/z) : 449 (M + ), 451 (M + +2) 

Example 231 

so N-(3-Chlorophenyl)-N ; -{4-[(6 / 7-dimethoxy-4- 
quinolyl )oxy] phenyl) urea [267] 

55 6,7-Dimethoxy-4-(4-aminophenoxy)quinoline (52 mg) was dissolved in toluene (5 ml) with heat, 2-chlorophenyl iso- 
cyanate (0.05 ml) was added, and the admixture was refluxed with heat tor 30 minutes. The reaction solution was puri- 
fied by column chromatography on silica gel eluting with chloroform/acetone (10/1) to obtain 72 mg of the title 
compound (yield: 93%). 
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1 H-NMR (CDQ 3 . 500MHz) : 8 3. 98 (s, 3H). 4. 03 (s, 3H), 6. 41 (d, J=4. 9Hz, 1H). 6. 99 (d, J=7. 9Hz. 1H), 7. 09 (d, 
J=8. 5Hz. 2H), 7. 16 (dd. J=7. 9Hz. 7. 9Hz, 1H), 7. 23 (d. J=8. 6Hz, 1H), 7. 38 (s. 1H), 7. 42-7. 44 (m. 3H), 7. 56 
(S. 1H). 8. 13 (s, 1H). 8. 14(s. 1H). 8. 44 (d. J=5. 5Hz. 1H) 
Mass spectrometry data (FD-MS, m/z) : 449 (M+), 451 (M + +2) 

Example 232 

N-(2 / 3-Dimethoxyphenyl )-N'-(4-[(6, 7 - d imethoxy - 4 - 
quinolyl )oxy] phenyl) urea [268] 



6,7-Dimethoxy-4-(4-aminophenoxy)quinoline (52 mg) was dissolved in toluene (5 mi) with heat after the addition 
75 of triethylamine (1 mJ), triphosgene (74 mg) was added, and the admixture was reftuxed with heat for 3 minutes. 2,3- 
Dimethoxyaniline (0.05 ml) was added to the reaction mixture, and the admixture was ref luxed with heat for 1 1 minutes. 
After the addition of aqueous sodium hydrogen carbonate, the reaction mixture was extracted 2 times with ethyl acetate, 
and the organic layer was then washed with brine and dried with anhydrous sodium sulfate. The solvent was removed 
by reduced-pressure distillation, and the resulting residue was purified by column chromatography on silica gel eluting 
20 with chloroform/acetone (1 0/1 ) to obtain 83 mg of the title compound (yield: 1 00%). 

1 H-NMR (CDCi 3 , 500MHz) : 5 3. 72 (s, 3H), 3. 84 (s. 3H), 4. 02 (s. 3H), 4. 05 (s, 3H), 6. 46 (d, J=5. 5Hz, 1H), 6. 62 
(d. J=7. 9Hz. 1H). 7. 05 (dd, J=8. 5. 8. 5Hz, 1H). 7. 13 (d, J=9. 2Hz. 2H), 7. 43 (s. 1H), 7. 54 (d, J=8. 6Hz, 2H), 7. 
58 (s. 1H). 7. 85 (d, J=8. 6Hz, 1H), 7. 88 (s. 1H). 8. 27 (s, 1H), 8. 50 (d. J=5. 5Hz. 1H) 
25 Mass spectrometry data (FD-MS, m/z) : 475 (M + ) 

Example 233 

N-(4-Hydroxyphenyl)>N^{4-[ ( 6, 7-dimethoxy-4- 

30 — ■ ~ 

quinolyl )oxy] phenyl }urea [269] 



35 N-(4-Benzytoxypheiw0-N , 44-[(6.7-Dimethoxy-4<iuinolyl)^^ (228 mg) was dissolved in N.N-dimethyl- 

formamide/ethyl acetate (15 ml/20 ml), after the addition of triethylamine (4 ml), 20% palladium hydroxide (1.18 g) was 
added, and the admixture was stirred at room temperature under hydrogen for 15 hours. The reaction mixture was fil- 
tered using Celite, after which the filtrate was concentrated, and the resulting residue was purified by column chroma- 
tography on silica gel eluting with chloroform/acetone (10/1) to obtain 188 mg of the title compound (yield: 100%). 

40 

1 H-NMR (DMSOde, 500MHz) : 5 3. 98 (s, 3H), 3. 99 (s, 3H), 6. 60 (d. J=5. 5Hz. 1H), 6. 68 (d, J=8. 6Hz, 2H), 7. 21 
(d, J=8. 5Hz, 2H), 7. 22 (d, J=8. 5Hz, 2H). 7. 47 (s, 1H), 7. 60 (d, J=9. 2Hz, 2H), 7. 61 (s. 1H), 8. 58 (s, 1H), 8. 59 
(s, 1H), 8. 98 (s, 1H), 9. 03 (s, 1H) 
Mass spectrometry data (FD-MS, m/z) : 431 (M++1) 

45 

Example 234 

N-(4-Ace toxyphenyl)-N , -{4-[(6 / 7-dimethoxy-4- 
so quinolyl )oxy ] phenyl }urea [270] 



N-(4-Hydroxyphenyi)-N'-{4-{(6 f 7<lime^ (47 mg) was cfissolved in methylene chlo- 

55 ride (6 mJ), after the addition of triethylamine (2 ml), acetic anhydride (0.5 mi) was added, and the admixture was stirred 
at room temperature for 15 hours. After the addition of aqueous sodium hydrogen carbonate, the reaction mixture was 
extracted 2 times with ethyl acetate, and the organic layer was then washed with brine and dried with anhydrous sodium 
sulfate. The solvent was removed by reduced-pressure cfisbllation, and the resulting residue was purified by column 
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chromatography on silica gel eluting with chloroform/acetone (10/1) to obtain 35 mg of the title compound (yield: 68%). 

1 H-NMR (CDCI 3 , 500MHz) : 5 2. 31 (s, 3H), 4. 01 (s, 3H), 4. 04 (s, 3H), 6. 43 (d f J=5. 5Hz, 1H), 7. 01 (d, J=8. 6Hz, 
2H), 7. 1 1 (d. J=9. 2Hz, 2H), 7. 26 (brs, 1H), 7. 32 (d, J=9. 2Hz p 2H), 7. 40 (s, 1H) f 7. 45 (d, J=9. 2Hz, 1H), 7. 56 (s, 
s 1H), 7. 56 (brs, 1H). 8. 46 (d t J=4. 9Hz, 1H) 

Mass spectrometry data (FD-MS, m/z) : 473 (M + ) 

Example 235 

10 N-(3,4, 5-Trimethoxyphenyl)-N' ~{4-[ ( 6, 7 -dimethoxy-4- 

quinolyDoxy] phenyl) urea [271] 



15 

6,7-Dimethoxy-4-(4-aminophenoxy)quinoline (52 mg) was dissolved in toluene (5 ml) with heat, after the addition 
of triethylamine (1 ml), triphosgene (66 mg) was added, and the admixture was reftuxed with heat for 2 minutes. 3,4,5- 
Trimethoxyaniline (76 mg) was added to the reaction mixture, and the admixture was refluxed with heat for 19 minutes. 
After the addition of aqueous sodium hydrogen carbonate, the reaction mixture was extracted 2 times with ethyl acetate, 
20 and the organic layer was then washed with brine and dried with anhydrous sodium sulfate. The solvent was removed 
by reduced-pressure distillation, and the resulting residue was purified by column chromatography on silica gel eluting 
with chloroform/acetone (10/1) to obtain 76 mg of the title compound (yield: 87%). 

1 H-NMR (CDCI3, 500MHz) : S 3. 81 (s, 6H), 3. 83 (s, 3H), 4. 02 (s, 3H), 4. 05 (s. 3H), 6. 44 (d, J=4. 9Hz, 1H). 6. 69 
25 (s. 2H), 7. 12 (d, J=9. 2Hz, 2H), 7. 41 (s, 1H), 7. 41 (brs, 1H), 7. 48 (d, J=8. 6Hz. 2H), 7. 57 (s, 1H), 7. 58 (s, 1H), 

8. 47 (d. J=4. 9Hz. 1H) 

Mass spectrometry data (FD-MS, m/z) : 505 (M + ) 
Example 236 

30 

N- ( 2 , 4-Difluorophenyl ) -N ' - { 4 - [ ( 6 , 7-dimethoxy-4- 
qulnolyDoxy] phenyl) urea [272] 

35 

6,7-Dimethoxy-4-(4-aminophenoxy)quinoline (100 mg) was dissolved in toluene (10 ml) with heat 2,4<lifluorophe- 
nyl isocyanate (120 ml) was added, and the admixture was refluxed with heat for 30 minutes. The separated crystals 
were filtered and then washed with toluene to obtain 1 28 mg of the title compound (yield: 84%). 

40 

1 H-NMR (DMSO-de, 500MHz) : 8 3. 94 (s, 3H), 3. 95 (s, 3H), 6. 46 (d, J=4. 9Hz, 1 H), 7. 03- 7. 10 (m, 1H), 7. 22 
(d, J=9. 2Hz, 2H), 7. 28- 7. 35 (m ( 1 H), 7. 39 (s, 1 H), 7. 52 (s. 1 H), 7. 59 (d, J=9. 2Hz, 2H), 8. 05-8. 12 (m, 1 H), 8. 
47 (d, J=5. 5Hz, 1 H), 8. 52 (s, 1 H), 9. 15 (s, 1H) 
Mass spectrometry data (FD-MS, nrvz) : 451 (M + ) 

45 

Example 237 

N- ( 2 , 5-Dif luorophenyl )-N > -{4-[(6, 7-dimethoxy4- 
so quinolyl)oxy] phenyl }urea [273] 



6,7-Dimethoxy-4-(4-aminophenoxy)quinoline (100 mg) was dissolved in toluene (10 ml) with heat, 2,5-difluorophe- 
55 nyl isocyanate (120 ml) was added, and the admixture was refluxed with heat for 30 minutes. The separated crystals 
were f iltered and then washed with toluene to obtain 1 32 mg of the title compound (yield: 87%). 

1 H-NMR (DMSOde, 500MHz) : 5 3. 94 (s, 3H), 3. 95 (s, 3H), 6. 46 (d, J=5. 5Hz, 1 H), 6. 80- 6. 87 (m, 1H), 7. 23 
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(d, J=9. 2Hz, 2H), 7. 27- 7. 33 (m, 1H), 7. 40 (s, 1H). 7. 52 (s, 1H). 7. 59 (d. J=8. 6Hz, 2H). 8. 03-8. 08 (m, 1H), 8. 
47 (d, J=5. 5Hz, 1H). 8. 78 (s, 1H), 9. 27 (s, 1H) 
Mass spectrometry data (FD-MS, m/z) : 451 (N/T) 

5 Exarrple 238 

N-(4-Amino -2-chlorophenyl )-N' ~{4-[ ( 6, 7-dimethoxy-4- 
quinolyl ) oxy ] phenyl } urea [ 274 ] ™ 



N-(4-CWoro^-nitrophenyl)«N'^ (150 mg) was dissolved in chloro- 

form/methanol/water (10 ml/13 ml/3 ml), sodium thiosulfate (501 mg) was added, and the admixture was stirred at 60 
is °C for 50 minutes. The reaction mixture was extracted 2 times with chloroform, and the organic layer was then washed 
with brine and dried with anhydrous sodium sulfate. The solvent was removed by reduced-pressure distillation, and the 
resulting residue was purified by column chromatography on silica gel eluting with chloroform/acetone (10/1) to obtain 
48 mg of the title compound (yield: 34%). 



so 1 H-IMMR (DMSO-de, 500MHz) : 63. 94 (s. 3H), 3. 94 (s. 3H), 5. 14 (brs, 2H), 6. 43 (d, J=4. 9Hz. 1H), 6. 51 (m, 1H), 

6. 65 (d, J=2. 5Hz, 1H), 7. 17 (d. J=9. 2Hz, 2H), 7. 38 (s. 1H), 7. 48 (d. J=8. 6Hz, 1H), 7. 51 (s. 1H), 7. 56 (d, J=8. 
5Hz, 2H), 7. 83 (s, 1 H), 8. 45 (d, J=5. 5Hz, 1 H). 9. 10 (s, 1 H) 
Mass spectrometry data (FD-MS, m/z) : 464 (M+), 466 (M + +2) 

25 Example 239 



N - {4- [ ( 6 , 7-Dimethoxy-4-quinolyl ) oxy] phenyl } -N ' - [ 2- 
ethoxycarbonylphenyl] urea [275] 



6,7-Dimethoxy-4-(4-aminophenoxy)quinoline (100 mg) was dissolved in toluene (10 ml) with heat, after the addition 
of triethylamine (1 ml), triphosgene (1 00 mg) was added, and the admixture was ref luxed with heat for 2 minutes. Ethyl- 
35 2-aminobenzoate (84 mg) was added to the reaction mixture, and the admixture was ref luxed with heat for 2 hours. 
After the addition of aqueous sodium hydrogen carbonate, the reaction mixture was extracted 2 times with ethyl acetate, 
and the organic layer was then washed with brine and dried with anhydrous sodium sulfate. The solvent was removed 
by reduced-pressure distillation, and the resulting residue was purified by column chromatography on silica gel eluting 
with chloroform/acetone (1 0/1 ) to obtain 86 mg of the title compound (yield: 52%). 

40 

1 H-IMMR (DMSOds. 90MHz) : 6 1. 37 (t J=7Hz, 3H). 3. 94 (s, 3H), 3. 94 (s, 3H), 4. 38 (q, J=7Hz. 2H). 6. 47 (d. 
J=5Hz, 1H), 7. 1-8. 1 (m, 9H), 8. 38 (d, J=9Hz, 1H). 8. 47 (d, J=5Hz. 1H), 9. 92 (s. 1H), 10. 10 (s. 1H) 
Mass spectrometry data (FD-MS, m/z) : 487 (NT) 

45 Example 240 

N- ( 2-Methylthiophenyl ) -N ' - ( 4- [ ( 6 , 7 -dimethoxy - 4 - 
quinolyl)oxy] phenyl }urea [276] 



6,7-Dimethoxy-4-(4-aminophenoxy)quinoline (131 mg) was dissolved in toluene (13 ml) with heat, after the addition 
of triethylamine (2.6 ml), triphosgene (152 mg) was added, and the admixture was ref luxed with heat for 2 minutes. 2- 
55 Methylthioanifine (0.11 ml) was added to the reaction mixture, and the admixture was ref luxed with heat for 1 0 minutes. 
After the ackfition of aqueous sodium hydrogen caibonate, th reaction mixture was extracted 2 times with chloroform, 
and the organic layer was then washed with brin and dried with anhydrous sodium sulfate. The solvent was removed 
by reduced-pressure distillation, and the resulting residue was purified by column chromatography on silica gel eluting 
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with chloroform/acetone (4/1 ) to obtain 29 mg of the title compound (yield: 1 4%). 

1 H-NMR (DMSOd 6 , 500MHz) : 6 2. 50 (s, 3H), 4. 00 (s, 3H), 4. 00 (s, 3H), 6. 51 (d, J=5. 5Hz, 1H), 7. 08-7. 15 (m, 
1 H), 7. 25-7. 35 (m, 3H), 7. 45 (s. 1 H), 7. 48 (d, J=7. 9Hz, 1 H), 7. 58 (s, 1 H), 7. 67 (d, J=8. 5Hz, 2H), 7. 99 (d. J=7. 
9Hz, 1H), 8. 24 (s. 1H), 8. 53 (d, J=5. 5Hz, 1H), 9. 61 (s, 1H) 
Mass spectrometry data (FD-MS, m/z) : 461 (M + ) 

Example 241 

N- [3, 5-Bis( trif luoromethyl ) phenyl ] -N' -{4- [ ( 6, 7-dimethoxy-4- 
quinolyl)oxy] phenyl }urea [277] 



6,7-Dlmethoxy-4-(4-aminophenoxy)quinoline (50 mg) was dissolved in toluene (5 ml) with heat, after the addition 
of triethylamine (1 ml), triphosgene (55 mg) was added, and the admixture was refluxed with heat for 3 minutes. 3,5- 
Bis(trifluoromethyl)aniline (116 mg) was added to the reaction mixture, and the admixture was refluxed with heat for 20 
minutes. After the addition of aqueous sodium hydrogen carbonate, the reaction mixture was extracted 2 times with 
ethyl acetate, and the organic layer was then washed with brine and dried with anhydrous sodium sulfate. The solvent 
was removed by reduced-pressure distillation, and the resulting residue was purified by column chromatography on sil- 
ica gel eluting with chloroform/acetone (10/1) to obtain 54 mg of the title conpound (yield: 58%). 

1 H-NMR (DMSO<l 6 . 500MHz) : 5 3. 93 (s, 3H), 3. 94 (s, 3H) P 6. 45 (d, J=5. 5Hz, 1 H), 7. 23 (d, J=9. 2Hz, 2H). 7. 39 
(s, 1H), 7. 51 (d. J=9. 2Hz. 2H), 7. 62 (d. J=9. 2Hz, 2H), 7. 64 (s. 1H), 8. 15 (s, J=5. 5Hz, 2H), 9. 13 (s, 1H), 9. 43 
(S.1H) 

Mass spectrometry data (FD-MS, m/z) : 551 (M + ) 
Example 242 

N-(3-Chloropropyl)-N'-{4-[(6,7-dimet:hoxy-4- 
quinolyl )oxy] phenyl }urea [278] 



6,7-Dimethoxy-4-(4naminophenoxy)quinoline (50 mg) was dissolved in toluene (5 ml) with heat, after the addition 
of triethylamine (1 ml), triphosgene (55 mg) was added, and the admixture was refluxed with heat for 3 minutes. 3-Crto- 
ropropylaniline (66 mg) was added to the reaction mixtire, and the admixture was refluxed with heat for 20 minutes. 
After the addition of aqueous sodium hydrogen carbonate, the reaction mixture was extracted 2 times with ethyl acetate, 
and the organic layer was then washed with brine and dried with anhydrous sodium sulfate. The solvent was removed 
by reduced-pressure distillation, and the resulting residue was purified by column chromatography on silica gel eluting 
with chloroform/acetone (1 0/1 ) to obtain 26 mg of the title compound (yield: 37%). 

1 H-NMR (DMSOd 6i 500MHz) : 6 1 . 87-1. 94 (m, 2H), 3. 20-3. 27 (m. 2H), 3. 69 (t, J=6. 1Hz, 2H), 3. 93 (s, 3H), 
3. 94 (s, 3H), 6. 29 (t, J=6. 1Hz, 1H), 6. 41 (d, J=5. 5Hz, 1H), 7. 14 (d, J=9. 2Hz, 2H), 7. 38 (s, 1H), 7. 50-7. 55 (m, 
3H), 8. 46 (d, J=4. 9Hz. 1H), 8. 61 (s, 1H) 
Mass spectrometry data (FD-MS, m/z) : 415 (M + ) 

Example 243 

N-{5-[2-( 4-f luoro )phenoxy] -pyridyl}-N ' -{4- [ ( 6, 7-dimethoxy- 
4-quinolyl)oxy]phenyl}urea [279] — 



6,7-Dimethoxy-4-(4-aminophenoxy)quinoline (53 mg) was dissolved in toluene (5 ml) with heat, after the addition 
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of triethylamine (1 ml), tri phosgene (58 mg) was added, and the admixture was refluxed with heat for 4 minutes. 5- 
Amino-2-(44tuoro)phenoxypyridine (95 mg) was added to the reaction mixture, and the admixture was refluxed with 
heat for 19 minutes. After the addition of aqueous sodium hydrogen carbonate, the reaction mixture was extracted 2 
times with ethyl acetate, and the organic layer was then washed with brine and dried with anhydrous sodium sulfate. 
5 The solvent was removed by reduced-pressure distillation, and the resulting residue was purified by oolimn chroma- 
tography on silica gel eluting with chloroform/acetone (10/1) to obtain 74 mg of the title compound (yield: 79%). 

1 H-NMR (DMSOde, 500MHz) : 6 3. 94 (s, 3H), 3. 95 (s, 3H), 6. 44 (d, J=5. 5Hz, 1H), 7. 01 (d, J=8. 5Hz, 1H), 7. 
12-7. 24 (m. 6H), 7. 38 (s, 1H), 7. 51 (s, 1H), 7. 59 (d, J=9. 2Hz, 2H), 8. 01 (d, J=8. 6Hz, 1H). 8. 19 (d, J=2. 4Hz, 
10 1H), 8. 46 (d. J=4. 9Hz, 1 H), a 77 (s. 1 H). 8. 89 (s. 1H) 

Mass spectrometry data (FD-MS. nVz) : 526 (M + ) 

Example 244 

15 N-{4-[(6, 7-Dimethoxy-4-quinolyl )oxy] phenyl }-N ' - ( 3- 

dimet:hylaminophenyl )urea [280] 



6.7-Dimethoxy-4-(4-aminophenoxy)quino!ine (52 mg) was dissolved in toluene (5 ml) with heat, after the addition 
of triethylamine (1 ml), triphosgene (55 mg) was added, and the admixture was refluxed with heat for 3 minutes. 3- 
Dimethylaminoaniline (69 mg) was added to the reaction mixture, and the admixture was refluxed with heat for 12 min- 
utes. After the addition of aqueous sodium hydrogen carbonate, the reaction mixture was extracted 2 times with ethyl 
25 acetate, and the organic layer was then washed with brine and dried with anhydrous sodium sulfate. The solvent was 
removed by reduced-pressure distillation, and the resulting residue was purified by column chromatography on silica 
gel eluting with chloroform/acetone (10/1) to obtain 72 mg of the title compound (yield: 89%). 

1 H-NMR (CDCI3, 500MHz) : 6 2. 92 (s, 6H), 4. 01 (s, 3H), 4. 03 (s. 3H), 6. 41 (d. J=4. 9Hz. 1 H), 6. 48 (d. J=8. 6Hz. 
30 1 H), 6. 56 (d, J=9. 2Hz, 1 H), 6. 88 (s, 1 H). 7. 08 (d. J=9. 2Hz, 2H), 7. 14 (dd, J=7. 9, 8. 5Hz, 1 H), 7. 35 (s. 1 H), 7. 

41 (S, 1H), 7. 45 (d, J=9. 2Hz, 2H), 7. 55 (s, 1H), 7. 67 (s, 1H), 8. 45 (d, J=4. 9Hz, 1H) 
Mass spectrometry data (FD-MS, nVz) : 458 (M + ) 

Example 245 

35 

N-(2-Hydroxyphenyl)-N' - {4-[(6,7-dimethoxy-4- 
quinolyl ) oxy ] phenyl } urea [281] 

40 

6,7-Dimethoxy-4-(4-aminophenoxy)quinoline (1 05 mg) was dissolved in toluene (10 ml) with heat, after the addition 
of triethylamine (2 ml), triphosgene (1 18 mg) was added, and the admixture was refluxed with heat for 2 minutes. 2-Ami- 
nophenol (77 mg) was added to the reaction mixture, and the admixture was refluxed with heat for 1 0 minutes. After the 
45 addition of aqueous sodium hydrogen carbonate, the reaction mixture was extracted with chloroform, and the organic 
layer was then washed with brine and dried wfth anhydrous sodium sulfate. The solvent was removed by reduced-pres- 
sure distillation, and the resulting residue was washed with chloroform and filtered to obtain 86 mg of the title compound 
(yield: 56%). 

so 1 H-NMR (DMSOde, 500MHz) : 8 3. 94 (s, 3H), 3. 95 (s, 3H), 6. 45 (d, J =4. 9 Hz, 1H), 6. 73- 6 88 (m. 3H), 7. 20 

(d, J=8. 6Hz, 2H). 7. 39 (s, 1H). 7. 52 (s. 1H), 7. 59 (d. J=8. 6Hz. 2H). 8. 03-8. 08 (m, 1H). 8. 19 (s. 1H). 8. 47 (d. 
J=5. 5Hz. 1H). 9. 46 (s. 1H). 9. 95 (s, 1H) 
Mass spectrometry data (FD-MS, m/z) : 431 (M+) 

55 
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Example 246 

N ~ < 3 -Hydrox y phenyl )-N , -{4-[(6 / 7-dimethoxy4- 
quinolyl )oxy] phenyl} urea [282] 



ej-DimethQxy^^-aminophenoxyJquinoline (1 15 mg) was dissolved in toluene (12 ml) with heat, after the addition 
of triethylamine (2 ml), triphosgene (1 13 mg) was added, and the admixture was refluxed with heat for 2 minutes. 3-Ami- 
10 nophenol (73 mg) was added to the reaction mixture, and the admixture was refluxed with heat for 1 0 minutes. After the 
addition of aqueous sodium hydrogen carbonate, the reaction mixture was extracted with chloroform, and the organic 
layer was then washed with brine and dried with anhydrous sodium sulfate. The solvent was removed by reduced-pres- 
sure distillation, and the resulting residue was washed with chloroform and filtered to obtain 95 mg of the title compound 
(yield: 60%). 

15 

1 H-NMR (DMSO-de, 500MHz) : 8 3. 94 (s, 3H), 3. 95 (s, 3H), 6. 35-6. 42 (m, 1 H), 6. 44 (d, J=4. 9Hz. 1 H), 6. 77-6. 
85 (m, 1 H), 6. 98-7. 08 (m, 2H), 7. 20 (d, J=8. 6Hz, 2H), 7. 39 (s, 1 H), 7. 52 (s, 1 H), 7. 58 (d, J=8. 6Hz, 2H), 8. 47 
(d, J=4. 9Hz, 1 H), 8. 57 (s, 1 H), 8. 73 (s, 1 H), 9. 31 (s, 1 H) 
Mass spectrometry data (FD-MS, m/z) : 431 (M + ) 

20 

Example 247 

N- (3-Hydro xycarbonylphenyl ) -N ' - { 4- [ ( 6 , 7-dimet:hoxy-4- 
25 quinolyl )oxy ] phenyl )urea [283] ~~ 



N-(3-Ethoxycartx>nylphenyl)-N , 44-[(6jKJimethoxy-4^uinolyl)oxy]phenyl}ur^ (190 mg) obtained in Example 197 
30 was dissolved in methanol (3 ml), 35% aqueous potassium hydroxide (5 ml) was added, and the admixture was stirred 
at room temperature for 30 minutes. After removing methanol by reduced-pressure distillation and neutralizing using 
dilute hydrochloric acid, the separated crystals were filtered to obtain 67 mg of the title compound (yield: 38%). 

1 H-NMR (DMSO<J 6 , 500MHz) : 8 3. 94 (s, 3H), 3. 95 (s, 3H). 6. 45 (d, J=5. 5Hz, 1H), 7. 20 (d. J=8. 6Hz, 2H), 7. 
35 38-7. 65 (m, 7H), 8. 13 (s. 1H), 8. 46 (d, J=4. 9Hz, 1H), 8. 88 (s, 1H), 8. 97 (s, 1H) 
Mass spectrometry data (FD-MS, m/z) : 459 (M+) 

Test Example 1 

40 As for pharmacological action of the compounds of the present invention, inhibition of PDGF receptor autophos- 
phorylation was studied using cultured rat mesangial cells which are known to have the PDGF receptor. 

1. Cultivation of rat mesanoial cells 

45 Kidneys were taken out from Wistar-Kyoto rats (purchased from Charles River Japan, Inc.), and the glomeruli were 
isolated by the sieving method (Nephron, 22, 454 (1978)). The glomeruli were cultured in RPMI 1640 medium (herein- 
after referred to as the medium) containing 10% fetal calf serum (hereinafter abbreviated to FCS) at 37 °C in an incu- 
bator in an atmosphere containing 5% carbon dioxide. The gfomerulus-derived adhesive cells were subcultured several 
times to obtain mesangial cells. The mesangial cells subcultured more than 5 passages were used for the assay. 

50 

2. Evaluation of PDGF receptor autoPhosphorvlation inhfoffion 

The mesangial cells were seeded in 24-well flat-bottom microtrter plates and then cultured in the medium contain- 
ing 10% FCS for 2 days. When the cells were grown to about 3 x 10 4 cells per well, the medium was changed to the 
55 medium containing 0.5% FCS, the cultivation was continued for another 3 days, and then cell growth was arrested. The 
culture medium was removed, the adhered cells were washed with 500 nl of the medium, and 250 pi of the medium 
containing 0.1% bovine serum albumin (hereinafter abbreviated to BSA) was then added. A test drug dissolved in 1 .38 
Ml of dimethyl sulfoxide (hereinafter abbreviated to DMSO) was added to this culture medium, and the admixture was 
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incubated at 37 °C for 1 hour. Recombinant human platelet-derived growth factor BB chain (hereinafter abbreviated to 
PDGF-BB) was dissolved in the medum containing 0.1% BSA, 25 |il per well of the solution was added at final 50 
ng/ml, and the incubation was continued at 37 °C for 10 minutes. The medium was removed, the cells were washed with 
500 |il of phosphate-buffered physiological saline (pH 7.4) (hereinafter abbreviated to PBS), and 50 pi of lysis buffer 

5 (Tris-buffered physiological saline, pH 7.4, containing 1% Triton X100, 2 mM socfium orthobanadate, and 1 mM ethyl- 
ene-diamine-tetraacetic acid cfi sodium (hereinafter abbreviated to EDTA) were added. The cells were allowed to stand 
at 4 °C for 30 minutes for lysis, and the resulting solution was thoroughly admixed with an equal amount of Tris-buffered 
physiological saline containing 1% sodium dodecyl sulfate (hereinafter abbreviated to SDS). An aliquot (20 ^il) of the 
solution was subjected to SDS electrophoresis on 7.5% polyacrytamide gel. After the electrophoresis, proteins in the 

io gel were electrically transferred to a PVDF filter, which was then subjected to Western blotting using monoclonal anti- 
bodies against phosphotyrosine. Bands of PDGF receptor (molecular weight: about 180 Kda) which were autophospho- 
rylated due to the addition of PDGF-BB were quantitated by a densitometer. Autophosphoryfation rates for individual 
wells with drugs were calculated by setting measurements for PDGF receptor autophosphoryfation in the wells without 
drugs in the presence and absence of PDGF-BB as 100% and 0%, respectively. 

15 PDGF receptor autophosphorylation inhibition rates were obtained at a series of different concentrations of individ- 
ual test drugs, from which regression line formulas were determined to calculate PDGF receptor autophosphorylation 
50% inhibition concentrations (IC50S) for the test drugs. 

The compounds of the present invention showed the PDGF receptor autophosphorylation 50% inhtoition concen- 
trations (IC50S) of less than 100 nM. 

20 As for representative examples of preferred compound groups of the present invention, test results for PDGF 
receptor autophosphorylation 50% inhfoition concentrations (IC^s) in mesangial cells are shown in Table 2. 
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TABLE 2 



IC S0 (pM) for 
PDGF receptor 





Compound No . 


inhibition 


10 


(2) 


0. 44 




(6) 


0.4 5 




•(8) 


0.10 


15 


(1 6) 


0.0 5 




(2 9) 


0. 8 0 




(3 2) 


0. 30 


20 


(4 3) 


0. 0 05 




(4 4) 


0. 006 




(4 5) 


0. 0 1 4 


25 


(4 6) 


0. 021 




(4 7) 


0. 0 43 




(4 9) 


0. 0 1 8 


30 


(5 0) 


0. 067 




(5 1) 


0. 009 




(5 2) 


0. 03 


35 


(5 3) 


0. 0 1 0 




(5 4) 


0. 0 03 




(5 5) 


0. 003 


40 


(5 6) 


0. 0 0 4 




(5 7) 


0. 0 06 




(5 8) 


0. 0.0 2 


45 


(5 9) 


0. 0 04 




(6 0) 


0. 0 04 




(6 3) 


0. 4 0 


50 


(6 6) 


0.13 




(6 7) 


0. 1 1 




(6 8) 


0. 44 
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(6 9) 


0. 05 




(74) 


0. 34 


5 


(7 5) 


0. 18 




(7 9) 


0. 34 




(9 4) 


0. 023 


10 


(1 1 3) 


0. 004 




(114) 


0. 004 




C1'3 1) 


0. 003 


IS 


(1 3 3) 


0. 007 




(1 3 5) 


0. 043 




(13 8) 


0. 014 


20 


(1 3 9) 


0. 005 




(1 6 3) 


0. 005 




(1 6 5) 


0. 010 


25 


(1 6 6) 


0. 0 1 1 




(1 6 7) 


0. 004 




(16 8) 


0. 006 


30 


(1 6 9) 


0. 004 




(1 7 0) 


0. 0 18 




(1 7 2) 


0. 010 


35 


(173) 


0. 016 




(174) 


0. 002 




(175) 


0.006 


40 


(1 8 8) 


0. 006 




(18 9) 


0. 0 1 1 




(1 9 0) 


0. 021 


45 


(192) 


0. 004 




(1 9 4) 


0. 014 




(19 5) 


0. 079 


SO 


(196) 


. 0. 031 




(1 9 7) 


0. 010 




(19 8) 


0. Oil 
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(1 9 9) 


0. 0 0 3 




(2 0 0) 


0. 0 0 4 


5 


(2 2 0) 


0. 0 0 9 




(2 2 4) 


0. 08 7 




(2 2 5) 


0. 047 


10 


(2 2 6) 


0.011 




(227) 


0. 073 




(2 2 8) 


0. 0 5 5 


IS 


(2 2 9) 


0. 0 3 7 




(2 3 0) 


0. 0 3 4 




(231) 


0. 0 1 9 


SO 


(2 32) 


0.018 




(2 3 3) 


0. 0 1 3 




(2 34) 


0. 024 


25 


(2 3 5) 


0. 043 




(2 3 6) 


0. 0 5 5 




(2 3 7) 


0. 075 


30 


(2 3 8) 


0. 0 1 6 




(2 39) 


0. 005 




(240) 


0. 1 5 


35 


(2 4 1) 


0. 0 1 8 




(242) 


0. 0 1 8 




(2 4 3) 


0. 0 1 4 


40 


(2 4 4) 


0. 0 0 9 




(2 4 5) 


0. 0 0 6 




(2 4 6) 


0.013 


45 


(247) 


0. 0 0 9 




(2 4 8) 


0. 0 6 3 




,(249) 


0. 0 4 1 


SO 


(2 5 0) 


0. 0 17 


(2 5 1) 


0. 0 3 6 




(2 5 3) 


0. 0 0 7 
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(2 5 4) 


U • U U 1 




(2 5 5) 


u . U 1 D 


5 


(2 5 6) 


n n ri a 
u . u u *i 




C2 5 7") 


n n n v 

U • U U i 


10 


(2 5 8) 


n n n 7 




(2 5 9) 


n n n r 




(2 6 0) 


n n n s> 


15 


( 2 '6 1 ) 


n n i n 

U . U X u 




(2 6 2) 


n n n o 




(2 6 3) 


n n n /i 

U • U U H 


20 


(2 6 5) 


n n n n: 
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Test Example 2 

Effect on nephritis a ssociated with mesanaial cell growth in rate 

s Groups of 6 Wi star-Kyoto male rats (7 weeks old, purchased from Charles River Japan, Inc.) were used. OX-7 (pre- 

pared according to Pathol. Int., 45, 409 (1995)), a monoclonal antibody against anti-rat Thyl.1, was injected intrave- 
nously into the tails of rats at a dose of 1 .2 mg/kg to induce glomerulonephritis associated with mesangial cell growth 
and extracellular matrix accumulation. A test drug suspended in a vehicle, a 1% aqueous cremophor solution, was 
administered orally 2 times a day starting one day after an OX-7 injection for 8 consecutive days. On day 9, when path- 

io dogical changes in glomeruli became markedly apparent, the rats were sacrificed and anatomized under anesthesia 
with ether, and left kidneys were taken out and fixed in formalin. The kidneys were embedded in paraffin and then sec- 
tioned thinly, and the sections were stained with a periodic actd-SchifTs reagent. The 20 glomeruli were arbitrarily 
selected for individual specimens thus prepared, and pathological sclerotic changes were scored as follows: 

is 0: No pathological sclerotic changes were observed in glomeruli. 

1 : Pathological sclerotic changes were observed in less than 25% of glomeruli. 
2: Pathological sclerotic changes were observed in 25-50% of glomeruli. 
3: Pathological sclerotic changes were observed in 50-75% of glomeruli. 
4: Pathological sclerotic changes were observed in 75-1 00% of glomeruli. 

20 

Average scores for sclerotic change of individual specimens were calculated to quantify the degree of glomerular 
sclerosis. Average scores of glomerular sclerosis for individual specimens of rat groups administered with the drug were 
compared with those for control groups administered with the vehicle only to calculate glomerular sclerosis inhibition 
rates (%). The significance of differences was determined by the Dunnet method after testing homoscedasticrty accord- 
25 ing to the Bartlett method. 

Glomerular sclerosis inhibition rates (%) for the compound number 32 are shown as follows: 



Dose 


Glomerular sclerosis 


Significance of differ- 




inhibition rate (%) 


ence 


10 mg/kg 


11.7 


p<0.05 


30 mg/kg 


10.2 


p<0.05 


100 mg/kg 


13.7 


p<0.01 



From the results above, it was shown that the compound number 32 has an effect in inhibiting pathological sclerotic 
changes of glomeruli in nephrosis associated with mesangial cell growth. 

40 

Test Example 3 
Antitumor activity 

45 1. Antitumor effect of the compound number 43 against mouse leukemia cells (P388) 

The compound number 43 exhibited the following effect on prolonging survival of mice injected with tumor cells. 
P388 cells (1 x 10 6 cells), mouse leukemia cells obtained from ATCC, were inoculated intraperitoneally into CDF 1 
mice (obtained from Japan SLC, Inc.), and then the test compound was administered intraperitoneally for 9 consecutive 
so days at the dose of 1 00 mg/kg. The drug-treated animals survived longer than control animals by 1 30%. 

2, Antitumor effect of the compound number 43 against human glioma cells (GL07) 

The compound number 43 exhibited an antitumor effect in the nude mice human tumor xenograft model, a model 
55 which reflects clinical effect, as follows. 

Human glioma, GL07 (obtained from the Central Institute for Experimental Animals), was transplanted into nude 
mice. When the tumor had grown to a volume of about 100 mm 3 , the nude mice were divided into several groups of 4 
animals so as to equalize the average tumor volumes of each group. The test drug was administered orally to animals 
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in experimental groups 2 times a day for 1 4 consecutive days at 1 00 mg/kg, and the vehicle was administered to control 
animals. The tumor growth inhfoition rate (TGIR. %) was calculated from the equation: TGIR= (1-Tx/Cx) x 100 , in 
which Cx is the tumor volume in the control mice and Tx is the tumor volume in the drug-treated mice, on day X. when 
the initial tumor volume at the time treatment was commenced is set 1. During the test period of about 4 weeks, the 
s maximum TGIR value was 76%, and thus an excellent antitumor effect was observed. 

From the results above, the compound number 43 was revealed to have an antitumor activity. 

3. Antitumor effect of the compounds of the pr esent invention against human glioma (GLD7) 

10 Each compounds exhibited an antitumor effect in the nude mice human tumor xenograft model, a model which 
reflects clinical effect as follows. 

Analogously to 2, human glioma ceOs, GL07 (obtained from the Central Institute for Experimental Animals), was 
transplanted into nude mice. When the tumor had grown to a volume of about 100 mm 3 , the nude mice were divided 
into several groups of 4 animals so as to equalize the average tumor volumes of each group. The test drug was admin- 

is istered orally to animals in experimental groups once a day for 9 consecutive days at 50 mg/kg, and the vehicle was 
administered to control animals. The tumor growth inhibition rate (TGIR, %) was calculated from the equation: 
TGIR= (1-Tx/Cx) x 100 , in which Cx is the tumor volume in the control mice and Tx is the tumor volume in the drug- 
treated mice, on day X, when the initial tumor volume at the time treatment was commenced is set 1 . Results are shown 
in Table 3. 



TABLE 3 





Compound No 


Tumor orowvfh inhihitirin 


25 




rate (TGIR, %) 


(44) 


78 




(45) 


68 




(52) 


86 


30 


(56) 


52 




(57) 


64 




(58) 


57 


35 


(59) 


82 






(165) 


70 




(168) 


56 




(173) 


54 


40 


(190) 


50 




091) 


50 




(194) 


59 


45 j 


(225) 


58 




(227) | 


78 




(229) 


81 




(235) 


78 i 


50 


(236) 


84 




(237) 


74 




(242) 


62 


55 


(244) 


73 




(254) 


85 




(255) 


86 
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TABLE 3 (continued) 



Compound N . 


Tumor growth inhibition 
rate (TGIR, %) 


(260) 


52 


(262) 


87 


(264) 


63 


(267) 


65 


(272) 


84 



4. Antitumor effect of compounds numbers 43 and 58 against various tumor cells 

15 In the same manner as described in 2, various types of tumor cells (obtained from the Central Institute for Experi- 
mental Animals) were transplanted into nude mice. When the tumor had grown to a volume of about 100 mm 3 , the ani- 
mals were allocated to several groups each consisting of 4 animals so as to equalize the average tumor volume of each 
group. Test drugs were administered intraperitoneal!/ to animals in experimental groups once a day for 9 consecutive 
days at 100 mg/kg, and the vehicle was administered to control animals. The resulting tumor growth inhibition rates 

20 (TGIR) are shown in Table 4. 



TABLE 4 



Cells 


Tumors 


Tumor growth inhibition rate 
(TGIR. %) 






(43) 


(58) 


COL-1 


colon 


68 


74 


St-4 


stomach 


78 


86 


L-27 


lung 


83 


96 



The results above revealed that the compounds of the present invention had antitumor effect on various types of 
35 tumors. 

Test Exarrple 4 

Effect on collaaen-induced arthritis in mice 

40 

9-10 male DEWUNCrj mice (9 weeks old, purchased from Charles River Japan, Inc.) were used. An emulsion con- 
sisting of 5 ml of 0.3% bovine collagen type II (K-41, Collagen Gijyutsu-kenshukai, Japan), 15 mg of Mycobacterium 
tuberculosis H37Ra (obtained from Difco Labs.), 2.5 ml of physiological saline and 7.5 ml of Freund's incomplete adju- 
vant (Difco Labs.) was prepared, and then injected subcutaneously at the base of the tail (0.1 ml/animal) 2 times at 3 
45 week intervals to induce arthritis. A test drug suspended in a vehicle, physiological saline containing 10% each of ere- 
mophor and DMSO, was administered intraperitoneal I y for 16 consecutive days, beginning one day before the second 
injection of the emulsion. Swelling of four legs, characteristic of the onset of arthritis, was investigated every day. 

Effect of the compound number 43 on the incidence (%) of collagen-induced arthritis is shown as follows: 

50 



Dose 


Number of mice with 


Incidence (%) 




arthritis/total mice 




Vehicle only 


7/10 


70 


10 mg/kg 


1/9 


11 


100 mg/kg 


0/10 


0 
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The results shown above revealed that the compound number 43 suppressed the incidence of collagen-induced 
arthritis. 

Posstole Industrial Use 

5 

Since the compounds of the present invention have inhibitory activity on abnormal cell growth, more specifically 
PDGF receptor autophosphorylation inhbitory activity, they are useful for treating numerous diseases such as leuke- 
mia, cancers, psoriasis, glomerulonephritis, organofforosis, atherosclerosis, restenosis after percutaneous coronary 
angioplasty or bypass surgery and articular rheumatism. Therefore, the compounds can benefit greatly in treating 
10 humans and other animals which need these treatments. 

Claims 

1 . Quinoline derivatives and quinazoline derivatives represented by the following formula (I): 

15 



20 



25 




(I) 



{wherein and R 2 are each independently H, d-Cs-alkyl. or R A and Rg together form Ci-Qralkytene, and W is 
30 CH or N, 

(1) when Wis CH, 

(a) X is O or S, and Q is a phenyl group represented by formula (II): 

35 



(R 3 )m ( „ ) 



[wherein m is 1, 2 or 3, R3 is each independently CN, OH, halogen, C r C 5 -aIkyl, Ct-C^alkaxy or C^-C^ 
45 acyf], 

a group represented by formula (III): 



50 




[wherein m is as defined as described above, R3 is each independently OH, C^s-alkyl. C r C 4 -aIkoxy, 
and Y and Z are both or each independently N or CH], 
or a group represented by formula (IV): 
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// (R3) 



rn 



(IV) 



10 



[wherein m and R 3 ' are as defined as described above, and R 4 is H, C-i -C 5 -alky1 or C2-C 4 -acyl], and 
(b) X is O, S or CH 2 , and Q is a group represented by formula (V): 



75 



20 




(V) 



25 



30 



35 



[wherein j and k are each independently 0 or 1, R 5 is each independently H or CVC^alkyl, A is C-j-Cs- 
alkyl, C^s-alkenyl, cyclic (C3-C 10 ) alkyl, C^^-alkoxycarbonyl, phenyl, naphthyl, furyl, thienyl, benzoyl, 
substituted benzoyl, C2-C 4 -acyl, or 5- or 6-membered monocyclic or 9- or 10-membered bicycltc heter- 
oaryl group having 1 or 2 nitrogen atoms and optionally having another hetero atom selected from the 
group consisting of nitrogen, oxygen and sulfur atoms, these alkyl group, aryl group and heteroaryl group 
represented by A may have 1 to 5 substituents selected from the group consisting of CN, N0 2 , OH, NH 2 , 
halogen, CrCs-alkyl, cyclic (C3-C10) alkyl. CrC^lkoxy, C 1 -C 4 -alkoxycarbonyl, Ci-Cs-acyl, C r C 5 -acy- 
loxy, CrCa-alkylenedioxy, C 1 -C 4 -alkylamino, dHCi-C^alkyOamino, C0 2 H, CONH 2 , N-(CrC 4 - 
alkyOamido, N.N^i-fCrQ-alkyljamido, C2-C 4 -alkylamido, trifluoromethyl, C-|-C 4 -alky1thio, phenyl, substi- 
tuted phenyl, phenaxy, substituted phenoxy, phenytthio, substituted phenytthio, phenyl(C-,-C 4 -alky1), sub- 
stituted phenyl(C r C 4 -alkyl), pyridyl, pyrazinyl, pyrimidinyl, pyridazinyl, pyrrolidinyl, piperidinyl, piperazinyl, 
homopyperazinyl, morpholinyl, quinolyl, quinazolinyl, benzoyl, substituted benzoyl and C2-C 4 -acy1, and B 
is O, S, NH, NCN. NRg or NORg (wherein Re is C r C5-alkyl)]. 

(2) when W is N, X is O, S or Ckfe, and Q is represented by formula (V): 



40 



45 




(V) 



[wherein j, k, R 5 , A and B are defined as described above]} and pharmaceutical^ acceptable salts thereof. 

so 2. Quinoline derivatives and pharmaceutical^ acceptable salts thereof according to Claim 1, characterized in that in 
formula (I), W is CH. X is O or S. and Q is formula (II), formula (III) or formula (IV). 

3. Quinoline derivatives and pharmaceutical ly acceptable salts thereof according to Claim 1 , characterized in that in 
formula (I). W is CH, X is O, and Q is formula (II), formula (III) or formula (IV). 

55 

4. Quinoline derivatives and quinazofine derivatives and pharmaceutical^ acceptable salts thereof according to Claim 
1 , characterized in that in formula (I), X is O, S or CH 2 , and Q is formula (V). 
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5. Quinotine derivatives and quinazoline derivatives and pharmaceutically acceptable salts thereof according to Claim 
1 . characterized in that in formula (0. R 1 and Ffe are each independently C^Cs-alkyl and Q is formula (V) fin formula 
(V), j and k are O.BisO, S. NOFfe (wherein Re is Cj-Cs-alkyt)]. 

5 6. Quinoline derivatives and quinazoline derivatives and pharmaceutically acceptable salts thereof according to Claim 
1 , characterized in that in formula (I), R 1 and are each independently Ci-Cs-alkyl and Q is formula (V) [in formula 
(V), j is 0 and k is 1 . or j is 1 and k is 0, R 5 is hydrogen or methyl, B is O, S, NH, NCN, NRe or NORe (wherein Re 
is C^-alky!)]. 

io 7. Quinoline derivatives and quinazoline derivatives and pharmaceutically acceptable salts thereof according to Claim 
1 , characterized in that in formula (I), R 1 and R2 are each independently CrCs-alkyl and Q is formula (V) [in formula 
(V), both j and k are 1. R 5 is each independently hydrogen or methyl, B is O, S. NH, NCN, NRe or NORe (wherein 
Reis Ct-Cs- alkyl)]. 

is 8. Quinoline derivatives and quinazoline derivatives of formula (VI) 



20 



25 



30 




(VI) 



35 



40 



[wherein W is CH or N, R 1 and R2 are each independently C^s-alkyl, A is methyl, ethyl, propyl, isopropyl, butyl, 
isobutyl, s-butyi, t-butyl, pentyl, isopentyl, cyclopentyl, cyclohexyl, cycloheptyl, phenyl, naphthyl, furyl. thienyl, pyri- 
dyl or pyrimidinyl, and these alkyl group, aryl group or heteroaryi group represented by A may have 1 -5 substituents 
selected from the group consisting of fluoro, chloro, bromo, iodo, cyano, hydroxy, nitro, amino, methylamino, dimeth- 
ylamino, diethyl amino, dipropylamino, dibutylamino, trifluoromethyl, methyl, ethyl, propyl, isopropyl, butyl, isobutyl, 
s-butyl, t-butyl, methoxy, ethoxy, propoxy, isopropoxy, morphcrfino, pyrrolidino, piperidino and butcxy] 
and pharmaceutically acceptable salts thereof. 

9. Quinoline derivatives and quinazoline derivatives formula (VII) 



45 



so 



55 
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5 



10 



15 




20 

[wherein W is CH or N, j is 0 and k is 1 or j is 1 and k is 0, R-j and R 2 are each independently C r C 5 -alkyl, R 5 is 
hydrogen or methyl. A is methyl, ethyl, propyl, isopropyl. butyl, isobutyl. s-butyl. t-butyl. pentyl. isoperrtyl, 
cyclopentyl. cyclohexyl. cycloheptyl. phenyl, naphthyl. furyl. thienyl. pyridyl or pyrimidinyl. and these alkyl group, 
aryl group or heteroaryl group represented by A may have 1-5 substituents selected from the group consisting of 
25 fluoro. chloro, bromo, iodo, cyano, hydroxy, nitro, amino, methylamino, dimethylamino, diethylamino, dipropylamino. 
dibutylamino, trifluoromethyl, methyl, ethyl, propyl, isopropyl. butyl, isobutyl, s-butyl. t-butyl, methoxy, ethoxy, pro- 
poxy, isopropoxy and butoxy] and pharmaceutically acceptable salts thereof. 

10. Quinoline derivatives and quinazoline derivatives of formula (VIII) 

30 



35 



40 




(VIII) 



[wherein W is CH or IM, R-j and R 2 are each independently C^s-alkyl, R 5 is each independently hydrogen or 
methyl, A is CrCe-alkyl, C r C 4 -alkenyl, cyclopentyl, cyclohexyl, cycloheptyl, C 1 -C 4 -alkoxycarbonyl, phenyl, naph- 
thyl, furyl, thienyl, benzoyl, acetyl, pyridyl, pyrimidinyl, pyrrolidinyl, piperidinyl, piperazinyl, homopiperazinyl or mor- 
pholino, these alkyl group, aryl group or heteroaryl group represented by A may have 1-5 substituents selected 
from the group consisting of halogen, cyano, CO2H CONH 2 . hydroxy, nitro, amino, C 1 -C 4 -alkylamino, di-(C r C 4 - 
alkyl)amino, CVCs-acyloxy, C r C 5 -acyl, Ci-C^alkylthio, trifluoromethyl, Cj-Cs-alkyl. C^C^alkoxyl, C r C 4 -alkoxy- 
carbonyl, N^Ci^-alkyOamido, N.N<li-(C 1 -C 4 -alkyl)amido. C2-C 4 -alkylamido, ethylenedioxy. phenyl, phenoxy. 
substituted phenyl, benzoyl, pyridyl. pyrazinyl. pyrimidinyl. pyridazinyl. quinolyi and quinazolinyl. and B is O. S. NH. 
NCN, NRe or IMORe On which Ffe is methyl)] and pharmaceutically acceptable salts thereof. 

11 . Quinoline derivatives and quinazoline derivatives of formula (IX) 
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5 



10 



15 




[wherein W is CH or N, R 1 and are each independently ^-Cg-alkyl. R 5 is each independently hydrogen or 
methyl. A is C r C 6 -alkyl. C 1 -C 4 -alkenyl, cyciopentyl, cyclohexyl, cydoheptyl, C 1 -C 4 -aIkoxycarbonyl f phenyl, naph- 

20 thyl. furyl. thienyl, benzoyl, acetyl, pyridyl, pyrirrticfinyl, pyrrolicfnyi, piperidinyl, piperazinyl, homopiperazinyl or mor- 
pholino, and these alkyl group, aryl group or heteroaryl group represented by A may have 1 -5 substtuents selected 
from the group consisting of halogen, cyano, C0 2 H, CONH2. hydroxy, nitro. amino. CrC^alkyiamino. di-(C r C 4 - 
alkyl)amino. CrCs-acyloxy, CVCs-acyl, C r C 4 -alkylthio, trifluorom ethyl, Ci-C 5 -alkyl. CrC^alkoxyl, C 1 -C 4 -alkoxy- 
carbonyl, N-^-QnalkyOamido. N,N<HCrC 4 -alkyl)amido, C2-C 4 -alkylamido, ethylenedioxy, phenyl, phenoxy, 

25 substituted phenyl, benzoyl, pyridyl, pyrazinyl, pyrimidinyl pyridazinyl, quinolyl and quinazolinyl] and pharmaceuti- 
cally acceptable salts thereof. 

12. Quinoline derivatives and pharmaceutically acceptable salts thereof according to Claim 8, characterized in that in 
formula (VI), W is CH. 

30 

13. Quinoline derivatives and pharmaceutically acceptable salts thereof according to Claim 9, characterized in that in 
formula (VII). W is CH. 

14. Quinoline derivatives and pharmaceutically acceptable salts thereof according to Claim 10. characterized in that in 
35 formula (VIII), W is CH. 

15. Quinoline derivatives and pharmaceutically acceptable salts thereof according to Claim 11, characterized in that in 
formula (IX), W is CH. 

40 16. Quinoline derivatives and quinazoline derivatives of formula (X) 



45 



so 




55 

[wherein W is CH or N, R 1 and Rg are each independently d-Cs-alkyl, R 5 is each independently hydrogen or 
methyl. A is C^Cs-alkyf, cyciopentyl, cyclohexyl, cydoheptyl, allyl. C A -C 4 -alkDxycarbonyl, phenyl, naphthyl or ben- 
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zoyl, and these alkyl group or aryl group represented by A may have 1-5 substituents selected from the group con- 
sisting of OH, C0 2 H, fluoro, chloro, bromo, iodo, nitro, amino, di-(C r C 4 -alkyOamino, ethylenedioxy, acetoxy, 
methylthio, C r C 4 -alkoxycarbonyl, trifluoromethyl, Cj-^-alkyl, pyridyl and phenyl] 
and pharmaceutical^ acceptable salts thereof. 

5 

17. Quinoline derivatives and quinazoiine derivatives of formula (XI) 



10 



15 




20 

[wherein W is CH or N, R n and R 2 are each independently C^-alkyl, R 5 is each independently hydrogen or 
methyl, A is C^Cs-alky!, cyclopentyl, cyclohexyl, cycloheptyl, allyl, C 1 -C 4 -aIkoxycarbonyl , phenyl, naphthyl or ben- 
zoyl, and these alkyl group or aryl group represented by A may have 1 -5 substituents selected from the group con- 
sisting of OH, C0 2 H, fluoro. chloro, bromo, iodo, nitro. amino, dHC r C 4 -alkyi)amino. ethylenedioxy, acetoxy, 
25 methylthio, C 1 -C 4 -alkoxycarbonyl, trifluoromethyl, C r C 4 -alky1, C r C 4 -alkoxy, pyridyl and phenyl], 
and pharmaceutically acceptable sails thereof. 

18. Quinoline derivatives and quinazoiine derivatives according to Claim 1 . characterized in that in formula (I), W is CH, 
X is O, both R-i and R 2 are methyl. Q is formula (V) [ in formula (V). j and k are each independently 0 or 1 , R 5 is 

30 hydrogen, A is C-rC 5 -alky1, cyclopentyl, cyclohexyl, cycloheptyl, allyl, C-, -C 4 -aIkoxycarbonyl, phenyl, naphthyl or 
benzoyl, these alkyl group, aryl group or heteroaryl group represented by A may have 1-5 substituents selected 
from the group consisting of OH, CO^H, fluoro, chloro, bromo, iodo, nitro, amino, di-(C 1 -C 4 -alkyl)amino, ethylene- 
dioxy, acetoxy, methylthio, C 1 -C 4 -alkoxycarbonyl, trifluoromethyl, C r C 4 -alkyl, C r C 4 -alkoxy, pyridyl and phenyl, 
and B is O, S, NH, NCN, NR$ or NORg (in which Rg is methyl)] 

35 and pharmaceutically acceptable sails thereof. 

19. Compounds according to Claim 16, characterized in that in formula (I), W is CH, both R t and R 2 are methyl, and 
each R 5 is hydrogen, and pharmaceutically acceptable salts thereof. 

40 20. Compounds of formula (I) according to Claim 1 selected from 6,7-dimethoxy-4-(2-methQxyphenoxy)quinoline, 6,7- 
dimethoxy-4-(3-methoxyphenoxy)quinoline i 6,7KJimethoxy-4-(4-methoxyphenoxy)quinoline, 4-(3-fluorophenoxy)- 
6,7-dimethoxyquinoline. 4-(3-hydroxyphenoxy)-6,7-dimethoxyquinoline, 4- (4-bromophenoxy) -6, 7<Jimethoxyqui no- 
line, 4-(3.4-dimethoxyphenQxy)-6,7-dimethoxyquinoline, 6,7-dimethoxy-4-(1-naphthyloxy)quinoline, 6,7-dimethoxy- 
4-(2-naphthyfoxy)quinoline. 6,7-dimethoxy-4-(5-methQxy-1 -naphthyloxyjquinoline, 6,7<fimethoxy-4-(6-methoxy-2- 

45 naphthyl oxy)quinoline, 6,7-dimethoxy-4-(7-methoxy-2-naphthy<oxy)quinoline, 6.7-dimethoxy-4-(5-quinolyloxy)quin- 

line, 6,7-dimethaxy-4-(6<|uinolylQxy)quinoline, 4-(4-indolyloxy)-6,7<limethoxyquinoline i 4-(5-indolytoxy)-6,7- 
dimethoxyquinoline, 6,7^1imethoxy-4-(3-methoxyphenylthio)quinoline and 6, 7<Jimethoxy-4-(4-methoxyphe- 
nytthio)quinoline, 

and pharmaceutically acceptable salts thereof. 

50 

21. Compounds of formula (I) according to Claim 1 selected from (4-n-butylphenyl){4-[(6,7-dimethoxy-4<pji- 
nolyl)oxy]phenyl}methanone. (4-t-butytphenyQ{4-[(6,7<lime^ (4-trifluor- 
omethylphenyO{4-[(6.7<Jimethoxy^-quinolyl)oxy]phenyl}me4^ (4-t-butylphenyi){4-[(6,7-dimethoxy-4- 
quinazolinyl)oxy]phenyl}methanone, (4-t-butyfehenyQ{4-[(6.7<limethoxy^ N- 
55 {4-[(6,7<limethoxy-4-quinolyOQxy]phenyQ-cyclohexanecartx)x^ N-{4-[(6,7<limethoxy-4-quinolyl)oxy]phenyl}- 
^nitrophenyljcarboxamide, N^4-[(6,7-dimethoxy^«iuinoly0c^]pher^ 

ide, N-{4-[(6,7<limethoxy-4«iuinoly0^ N-{4-[(6,7-dimethoxy-4-qui- 
noly0oxy]phenyl}-(4-n-butylphenyl)cartxixamW N-t4-[(6,7-dimethoxy-4-quinolyl)oxy]phenyl}-(4-butoxy- 
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10 



15 



20 



■MR 

of the compounds and the.r pharmaceuhcally acceptable salts according to any one of Claims 1-21 9 



30 



35 



40 
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able salts according to any one of Claims 1 -21 . 

31 . A pharmaceutical composition for use in treating glomerulon^hritis. ^^.^J,^^ 
an effective component, selected from the group consisting of Ihe compounds and their pharmaceutically accept 
5 able salts according to Claim 5. 8 or 12. 

32 A Dharmaceutical composition for use in treating tumors, which comprises at least one compound, 35 an effective 
XSSnT^cSTom the group consisting of the compounds and their pharmaceutical* acceptable salts 
according to any one of Claims 7. 10, 11. 14. 15. 16. 17 and 19. 

W 33 A pharmaceutical composrtion for use in treating leukemia, which comprises at least one 

cSSSSl se^edTom the group consisting of the compounds and their pharrnaceutically acceptable salts 
according to any one of Claims 7. 10. 11. 14. 15. 16. 17 and 19. 

is 34. A pharmaceutical composition for use in treating articular rheumatism, which comprises ^ least one co^undj*s 
an effective corrponentselected from the group consisting of the compounds and the,r pharrnaceutically accept- 
able salts according to any one of Claims 7. 10. 11. 14. 15. 16. 17 and 19. 

35 A method for treating neoplastic tumors, which comprises administering an effective amount of the compounds 
20 ' according to any one of Claims 1 -21 to patients who need treatment for neoplastic tumors. 

36. A method for treating psoriasis, which comprises administering an effective amount of the compounds according to 
any one of Claims 1 -21 to patients who need treatment for psoriasis 

25 37. A method for treating atherosclerosis, which comprises administering an effective amount of the compounds 
according to any one of Claims 1-21 to patients who need treatment for atherosclerosis 

38 A method for treating restenosis after percutaneous coronary angioplasty or bypass surgery, which comprises 
aaSSerS an effective amount of the compounds according to any one of Claims 1-21 to patients who need 

30 treatment for restenosis after percutaneous coronary angioplasty or bypass surgery. 

39 A method for treating glomerulonephritis, which comprises administering an effective amount of the compounds 
' according to any one of Claims 1 -21 to patients who need treatment for glomerulonephritis. 

35 40. A method for treating organof ibrosis, which comprises administering an effective amount ol the compounds accord- 
ing to any one of Claims 1 -21 to patients who need treatment for organof forosis. 

41 A method for treating leukemia, which comprises administering an effective amount of the compounds according 
to any one of Claims 1-21 to patients who need treatment for leukemia. 

40 42 A method for treating articular rheumatism, which comprises administering an effective amount of Ihe compounds 
" according to any one of Claims 1 -21 to patients who need treatment for articular rheumatism. 

43 A method for treating glomerulonephritis, which comprises administering an effective amount of the compounds 
45 according to Claim 5. 8 or 12 to patients who need treatment for glomerulonephritis. 

44 A method for treating tumors, which comprises administering an effective amount of the compounds accord ng to 
any one of Claims 7, 10, 1 1 . 14, 15, 16. 17 and 19 to patients who need treatment for tumors. 

so 45. A method for treating leukemia, which comprises administering an effete an^urt of the compounds according 
to any one of Claims 7. 10. 11. 14. 15. 16. 17and 19 to patients who need treatment for leukemia. 

46 A method tor treating articular rheumatism, which comprises administering an effective amount of toe<»mpounds 
aco^ngtoaToneof Claims 7. 10. 11. 14. 15. 16. 17and 19 to patients who need treatment for articular rheu- 
55 matism. 

47. Use of the compounds according to any one of Claims 1 to 21 for manufacturing pharmaceutical compositions. 
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48. LW the corrpounds according to any one of Cairns 7. 10. ,1. 14. 15. 16. 17 and ISformanufactunngantturnor 
s ^ F^S^£Z5E mV ~ m " C ~ m7 - 1 °- 14 " 15 ' * 1^1^-anu.actur^therapeu- 
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